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THE BOARD OF TRADE AND ELECTRIC 
TRAMWAY MISHAPS. 


WueEn the Board of Trade about a year ago required all 
tramway undertakings in Great Britain to make a monthly 
return of almost all the ills to which such a business is 
liable, it began a work which, from the statistical point of 
view alone, was likely to be of much value ; and in a circular 
letter dated March 21st, addressed to tramway authorities, 
the Board of Trade admits that “ the returns have furnished 
them with much valuable information.” 

Hitherto these returns have called for considerable detail, 
especially with regard to damage caused by jumping 
trolleys, for which seven sub-heads were supplied ; and, 
when the inventiveness of the compilers was exhausted, they 
covered any possible omission by a section headed “ other 
classes of accident.” 

In the first’ place, reports of this description have a good 
moral effect. If a thoroughly conscientious manager feels 
that accidents which perhaps have become from frequent 
repetition almost part of the daily routine, and seem un- 
avoidable, or things to be suffered, will come under the eye 
of a mysterious inquisitor sitting in Whitehall, even though 
they be not things about which his directors or his 
Committee trouble, he will develop a surprising keenness 
with regard to the same kind of accident in future; and 
we venture to predict that the B. of T. could produce some 
interesting curves with drooping characteristics showing the 
diminution of any particular class of accident with the lapse 
of time. 

Without an objectionably active use of- its inquisitorial 
powers, the B. of T. has to depend for the general accuracy 
of such reports on the integrity of the men who 
are directly responsible for their manufacture, and, in 
a more significant degree still, to the completeness of 
the records of reportable accidents. The major accidents, 
such as trolley wires falling from any cause, or of 
guard wires causing short circuits and suspension or dis- 
location of traffic, are all likely to be reported ; for they are 
occurrences which must come to the knowledge of the chief 
officials, who, assuming for a moment that they might desire 
to conceal these’ accidents, would hardly dare to do so, 
because of the publicity which is given in general to such 
things. The case is different, however, with respect to the 
relatively unimportant or unpublished accidents. Many of 
these occur, and the damage is remedied in the usual course 
of work, while the very smallest notice, or none at all, is 
accorded to them in the records and reports which reach the 
chief officials from all departments. If there is an excessive 
number of these minor accidents, and assuming again that it 
is considered advisable to suppress mention of many, this 
may be done with the very smallest risk of discovery. 


To this hypothetical extent the data collected with much 
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labour by the Board of Trade are vitiated, but we have 
no doubt that, nevertheless, they are of much intrinsic value, 
and we hope that what is of public interest will be given 
publicity. 

It may be for reasons similar to the above that the Board 
of Trade now notifies, in the letter already mentioned, that 
it will be content hereafter with much modified reports. 
Taking the electrical accidents only, out of a total of 13 
distinct classes of accidents named on the original form— 
which itself remains unchanged—10 are now not to be 
reported unless they cause personal injury or produce some 
alarming result : one—short-circuit on feeder—is not even 
mentioned, so, we presume, may be omitted, while there are 
only two—trolley boom pulled out, and trolley wire breaking 
and falling—which are to be reported in any case. 

That is all quite as it should be. When the first returns 
were designed, the Board of Trade, from excellent reasons 
doubtless, were almost too thorough. They,as the guardians 
of the travelling public, must have thought it better to get 
the tightest kind of grip first of all, gradually slackening as 
occasion allowed, rather than to increase the pressure of 
their authority when dangerous practices, or carelessness, 
were wide spread and full grown. They started by being 
almost too inquisitive, but they have now reduced their 
desire to know to a legitimate range. 

They have done the right thing in advising tramway 
authorities of this reduction, although it is probable that they 
did so to avoid much tiresome delving among the mass of 
reported accidents for accidents of any note, but we would 
suggest respectfully that this obviously business-like course of 
notifying those interested that certain regulations or require- 
ments having become obsolete, or redundant, or irksome, 
and need be observed or complied with no longer, would not 
only save some amount of trouble, but chiefly would tend 
towards the Board and its live regulations being held in 
greater respect. It matters not whether the regulated 
objects are individuals—say workmen—or public bodies, 
such as corporations or companies ; directly it is found that 
certain rules can be honoured in the breach, and nothing 
said, they will “try it on” with others which perhaps they 
find it unpleasant to keep. We have in our minds, particu- 
larly, certain sections in the regulations relating to electric 
tramways and lighting. 

It is not feasible for anyone to make a code of rules, every 
one of which shall be applicable from the year 1 to the 
millenium, and the best law-givers are they that do not 
condone law-breaking because some of those given have 
become obsolete, but abrogate them as soon as they discover 
them to be so, and before the Majesty of the Law is sub- 
jected to disrespect. 








The Standardisation of 1N our Notes columns of last week, 
Screw Threads. readers will have noticed a paragraph 
dealing with standardisation, or, perhaps, more correctly, the 
want of standardisation, which may on occasion lead to an 
unthought of and most serious state of affairs, as at the 
recent big American fires. In this case that land of 
standardisation, the United States, was found wanting at a 
most..critical period, in such an obviously necessary thing as 
uniformity of firehose couplings in neighbouring cities. 
In view-of the possibility of such a state of things existing 
(which, however, we do not think applies to English fire 








appliances), the notice which Mr. Leslie S. Robertson, secretary 
of the Engineering Standards Committee, forwards us of a 
conference convened by the Committee on Screw Threads and 
Limit Gauges, for the purpose of furthering the information 
on these matters, is of considerable interest. 

Mr. Robertson’s letter draws attention to the vital impor- 
tance of the screw thread question to engineers in this 
country, and we might add other countries, which largely 
patronize the old country in connection with engineering 
work. 

With a view to obtaining a more general expression of 
opinion on this important matter, it is proposed to hold a 
conference at the Institution of Civil Engineers, on Tuesday 
and Wednesday, April 19th and 20th, at which it is 
hoped leading engineers and those interested will be present. 

The following are especially asked to give evidence: (1) 
Users and (2) makers of screws, (3) makers of tools for 
making and gauging screw ; and a series of questions have 
been drafted under certain headings as follows :—(1) 
Whether the present Whitworth and B.A. screws are suffi- 
cient for all practical purposes ; (2) questions affecting the 
interchangeability ; (3) the angle, pitch threadform, &c., of 
screws ; and (4) systems of gauging of screws. 

The possibility of establishing a series of standard limits 
will also be discussed, and gentlemen willing to attend the 
conference and assist in a satisfactory solution of the above 
matters, are invited to communicate with the secretary, at 
28, Victoria Street, S.W. Apart altogether from the sensa- 
tional aspect of the case, foreshadowed in our last week’s 
note, the convenience which would attend the banishment of 
all sorts and conditions of bastard threads from the engineer- 
ing products of many firms who pose as “original,” would 


appear to merit the earnest co-operation of the engineering 


community. 





THE shareholders of this company were 


Marconi’s Wireless . ; 
Telegraph Co. cheered at their annual meeting by two 


statements—first, that the income had 
exceeded expenditure in spite of the absence of trans- 
Atlantic transmission, and second, that an arrangement had 
been come to with the Post Office, from which the chairman 
anticipated great results. Less was said than at previous 
meetings about the wireless telegrams superseding cables, and 
yet enough to revive the hopes of the shareholders in looking 
forward to larger income from long-distance work. It 
might be well for the shareholders to consider whether the 
improved results are possible in consequence of, rather than 
in spite of, the interruption of trans-Atlantic communica- 
tion. The receipts include £20,000 from the Admiralty 
on completing a new agreement. This can hardly be a 
regular item of revenue, but it suggests the desirability of 
developing that source of revenue in which the wireless 
system is king, and not embarking in the expenditure of 
capital on more ambitious undertakings, except in a tentative 
way for experimental purposes. The progress of the com- 
pany might have been greater and more satisfactory if less 
reliance had been placed on the intangible. Further parti- 
culars must be awaited before an estimate can be formed of 
the nature of the Post Office agreement. The “ negotia- 
tions” may, after all, only be “ pourparlers,” and the 
information given by the chairman was very vague. To 
raise new capital on the strength of these negotiations may 
be unwise, and presumably the directors will await the 
completion and publication of the agreement. 








German Thomson-Houston Combination in Italy.— 
The Allgemeine Elektricitits - Gesellechaft, of Berlin, and the 
Thomson-Houston Mediterranean Co. have just formed the Thomson- 
Houston Societa Italiana. di Elettricits, at Milan, with a share 
capital of £240,000. The new company, which takes over the 
electrical and turbine branches of both its founders in Italy, owes 
its origin to the recent- understanding between the American 
General Electric Co., and the before-mentioned German company. 
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DISTORTED ALTERNATING AND ROTATING 
MAGNETIC FIELDS. 


By R. GOLDSCHMIDT. 


WE are accustomed to consider unloaded induction motors 
and unloaded transformers or choking coils as identical and as 
equivalent to inductive resistances. In reality, the connection 
is only a mathematical one due to the consideration of a 
rotating field of sine form with regard to space in the-one 
case, and of an alternating field of sine form with regard to 
time in the other case. 

With regard to distortion of any sort, however, whether 
due to the generator voltage curve or to magnetic resistance 
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and saturation, the reaction of a rotating field is entirely 
different from that of the alternating field in a choking 
coil. Whilst the choking coil is practically impervious to 
voltage distortions, smoothing out all such distortions—i.c., 
filtering out the higher harmonics—the unloaded induction 
motor, on the other hand, may almost be compared to a con- 
denser as regards sensitiveness to distortions. 

In order to study the effect of a distorted voltage in the 
two cases without becoming involved in mathematical com- 
plications, the simplest possible assumptions will be made. 
We will construct a voltage curve having a fundamental 
wave of frequency v, = 50 periods per second, and a single 
higher harmonic of three times this frequency—i.e., 
v, =v, x 3 = 150 periods. This last will serve as an 
example of all other higher harmonics, Let the effective 
value e, of the third }harmonic be 15 per cent. of that 
of the fundamental wave e,. Fig. 1 shows the two sine 
curves and the resulting voltage curve. Let the voltage 
e, set up a current 7, in an unsaturated choking coil. Since 








Vv, = 3 x v,, the reactance for ¢, will be three times as 
great as for ¢,, that is to say, the current will contain a higher 


harmonic component, i,, of only *s x = ='15x $=5 
é 3 

per cent. of 7, The resultant choking coil current has 

almost a perfect sine form (A, fig. 2). Its effective value will, 

of course, be equal to the geometrical sum of the separate 

components, 


+= /7,7 + (vd %)* = approximately i,. 
The effective value of the combined voltage will be 
e= Je? + (15 @)? = 1°01 4, 








The current ‘in a choking coil is, therefore, only very 
slightly dependent on the voltage wave form. 

Let us next consider a two-phase voltage, z.c., the addition 
of a second voltage of like form and amount to the first 
voltage, the former having a displacement of 90° in phase 
from the latter. Suppose that this two-phase voltage is 
employed to drive an unloaded two-phase induction motor. 

Two rotating fields will be set up in the motor: N, pro- 
duced by ¢,, and N, produced by e,. N, will have a frequency 
corresponding to three times the speed of x’. An examina- 
tion of fig. 3 also shows that the relative position of the 
phases is different in the case of ¢, and e,; in ¢, phase II. 
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follows phase I. whilst in the case of e, phase I. follows 
phase II. This indicates that the direcvions of rotation of 
the two fields are opposed. In the case of a six-pole motor, 
N, would rotate at 1,000 revolutions per minute in the 
positive direction, and N, at 3,000 revolutions per minute in 
the negative direction. The unloaded rotor tends to run 
synchronously with the rotating field, 7.¢, in our case at 
either + 1,000 or — 3,000 revolutions. 

Since N, (¢:) is much stronger than N, (e,), the rotor will 
run round at + 1,000 revolutions, and thus have a slip 
of 133 per cent. relatively to N,. Now, in a good induction 
motor, the current set up by a given voltage at a very high 
slip is about 20 times as great as that at slip 0—/.e., running 
light (assuming a leakage coefficient of -05, or ;\;th). If, 
therefore, the current set up by e, is called %,, the current set 

e Vv 
up by e, will be ¢, = 4 x 20 x : x 4 

1 3 
"15 x 4 = 100 per cent. of 2. That is to say, the no-load 
current receives a higher harmonic component of three times 
the frequency, and of the same amount as the fundamental 
component itself. The curve of the no-load current is shown 


in B, fig. 2, and its effective value isi = Vi? + 7,2 = 1-421, 
so that the no-load current of the motor is over 40 per cent. 
greater with the distorted curve than it would be with a sine 
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voltage. It is clear, from this method of investigation, that 
it is quite immaterial whether the distorted curve is flat- 
topped or pointed. The induction motor, therefore, shows 
great sensitiveness to distortion of the voltage curve, 
especially to the higher harmonics of the lower orders, such 
as the third, fifth and seventh harmonics. 

The following experiment will serve as a good example of 
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the above action. A no-load test on a 400-volt 50-period 
1,000-revolution 70-H.P. three-phase motor was first carried 
out, using a small generator which had been designed for 
about 350 volts 50 amperes. This was over-excited to give 
400 volts, and the test (fig. 44) showed a no-load current of 
42 amperes. The test was then repeated, using a 3 : 1 ratio 
transformer to raise the voltage so that the generator should be 
working with a much higher current at a lower voltage (fig. 4B), 
the percentage voltage drop being increased approximately 
nine-fold. The transformer also had a considerable drop at 
the load employed. With the same voltage (400 volts) at 
the motor terminals the no-load current now measured only 
30 amperes against 42 amperes when supplied directly from 
the generator. The chief cause of the difference was curve 
distortion. In the first test this distortion had full play, 
whilst in the second the high reactance of the circuit pre- 
vented the occurrence of currents of high frequency. 

When a distorted voltage curve is employed the reactance 
of the circuit, i.e, the voltage drop of both generator and 
transformer, affects the results. Even on the assumption of 
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similar curve form, therefore, the tests of an induction 
motor, as carried out in a laboratory, using a small and 
unsuitably loaded generator, may appear more satisfactory 
than they will be found to be when the motor is connected 
to the network of a large supply station. In fact, the 
discovery of this effect in one or two actual cases induced 
the writer to make the present investigation. 

When the motor is loaded” the distorted curve shows itself 
by an increased current consumption and reduced power 
factor. Under the above conditions the voltage curve in 
fig. 1 would give a full load power factor of about °85, 
supposing that with a pure sine curve it would have 
been *9. 

The extra current of high frequency has practically no 
effect on the voltage drop in the generator; it would only 











CURRENT 
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affect the drop of the high frequency voltage, and in that 
way tend to reduce the latter. 

Space will not permit a detailed examination of the effect 
of voltage distortion on motors of different kinds, but it 
may be stated that the three-phase system is particularly 
favourable, whilst the two-phase system is particularly 
unfavourable in this respect. 

Though the no-load current of an induction motor is 
almost as sensitive to distortions of the generator voltage 
wave as that of a condenser, it is hardly affected at all by 
distortion of its own field through saturation of the iron. 
On this point again, unloaded induction motors form a 
complete contrast to unloaded saturated transformers or 
choking coils. In the latter apparatus a sine wave terminal 
voltage will produce a highly distorted current, and a 
sinoidal current involves a highly distorted counter E.M.F. 
wave. A saturated choking coil has no definite resistance 


to an alternating current. Its reactance is, moreover, not: 


only dependent on the flux density in the iron, but also on 
the remaining self-induction included in the circuit, over 
and above that of the choking coil itself. 

Suppose that the generator a (fig. 5) develops a pure 
sine wave of E.M.F., which is employed to excite the choking 
coil D in series with an inductive resistance r. We will 
assume various values for the latter, and determine the 
alternate current characteristic, 7.¢., the effective value of 
the terminal voltage ¢, as a function of the effective 
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current, basing the calculation on the magnetisation curve 
given in fig. 6. For simplicity the effect of hysteresis has 
not been taken into account in fig. 6. 

As long as the coil is working within the proportional part 
of its magnetisation curve, its reactance has a quite definite 
value (s), 80 that the alternate current characteristic curves 
for different values of pr will lie together during their 
straight portions (fig. 7). We will consider :— 


(A) R=0. 
(B) R = ‘358. 
(C)R=s. 


(D) Rr = very great, so that the reactance of the choking 
coil is negligible in comparison, and the sine wave E.M.F. 
of tbe generator produces a sine wave current. 

The calculation of the curves is a simple matter. The 
ohmic resistance of the circuit is neglected, and using the 
magnetisation curve (fig. 6), it is only necessary to apply the 
expression :— 

Instantaneous value 


of the EMF. ~~ Change of flux in unit time. 


(To be concluded.) 








Action’ of Radium on Vacuum Tabes,—Vacuum 
tubes are frequently used as detectors of electro-magnetic fields, 
the presence of which is indicated by the luminescence of the tube. 
To this effect, the intensity of the field must be upwards of a 
certain minimum, being characteristic of each individual tube. 
As pointed out by D. M. Sokoltzew in a paper read before 
the Section of Physics of the Russian Physico-Chemical Society 
(meeting of November 11/24th, 1903), the sensitiveness of a vacuum 
tube may be increased when taking into account the phenomena 
occurring in such a tube, whenever luminescence is produced under 
the ‘influence of a potential difference. In fact, an ionisation of 
the gas contained in the tube will take place, attended by a dis- 
charge phenomenon through the gas corresponding to the 
luminosity observed; the field thus acts as an ioniser. Now, if the 
field intensity be insufficient to produce this ionisation, the action 
of another ioniser may be resorted to. On these grounds it occurred 
to the author to use radium to increase the sensitiveness of the 
tube. The latter was placed under the influence of an electric 
field, so weak as to make any luminosity impossible. As soon, 
however, as radium rays were allowed to act on the tube, a 
luminosity was noted, increasing with an increase in the effective- 
ness of the radium, 
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NORTH-EASTERN RAILWAY ELEC- 
TRIFICATION. 


A LITTLE more than 15 months ago two of the leading 
railway companies in the North of England decided to 
convert a portion of their suburban lines to electrical 
working in the belief that in this way only was it possible to 
cope with the tramway competition effectively. No time was 
lost in getting to work, and the engineers of the N.E. Rail- 
way actually had trains running experimentally as long ago as 
September last upon the Newcastle lines, while our readers 
have already been made fully acquainted with what has taken 
place upon the Lancashire and Yorkshire system between 
Liverpool and Southport. On March 29th the North- 
Eastern opened the first of its electrified sections for public 
traffic, and on Tuesday, April 5th, the Liverpooi and South- 
port trains were also run for public service. 

The first train on the N.E. was started by Lord Ridley at 
12.5 p.m.on March 29th, and from 12.50 onwards the full elec- 
tric service between Newcastle and Benton was opened to the 
public, and has since been regularly at work. The outward 
journey took 11 minutes, the return 12 minutes, being a 
reduction of 25 per cent. on the steam time. The line 
which Lord Ridley opened is no modified tramway, nor does 
it resemble the electric railways of the metropolis. It is an 
old-established and busy branch of a great railway, with a 
large goods and mineral traffic, and a frequent, if somewhat 
irregular, suburban service, while at one end of the line is 
the Newcastle central station, and one of the most complicated 
junctions in the North of England. 

The conversion of such a line is naturaily a work in- 
volving considerable changes in methods of working, and 
therefore the directors have shown their wisdom in opening 
this section of the line first, so as to make the change a 
gradual one. The rest of the work is practically complete, 
and will be gradually changed over to the new service as the 
staff and: public become accustomed to it. 

The converted routes consist of a double loop of lines 
on the populous north bank of the Tyne between Newcastle 
and Tynemouth. 

There are 37 miles of double and four-way track 
equivalent to some 82 miles of single track, over the whole 
of which the passenger service will now be worked 
electrically. 

For the present the goods traffic will be mainly operated 
by steam, although two electric goods locomotives are to be 
used on a portion of the system. 

The stopping trains between Newcastle and Tynemouth 
(some 84 miles) have hitherto taken 35 minutes, which will 
now be reductd to 23 minutes, while the express train will 
perform the journey in 15 minutes, and a regular service 
will be given every 15 minutes, 

Great importance is attached to the service being perfectly 
regular, so that the use of time tables becomes unnecessary ; 
this point is perhaps as important as that the service should 
be frequent. 

The third-rail system is adopted, the current being picked 
up by a contact shoe from this rail, and, after passing 
through the motors, returns to the dynamos by the ordinary 
running rails, 

The current is generated at high pressure, 6,000 volts 
three-phase alternating, at the central power station, and 
transmitted to sub-stations, where it is converted into low 
pressure 600-volt direct current, and fed on to the power 
rails. 

Only a certain number of the cars are fitted with motors, 
there being some 70 motor coaches and an equal number of 
trailer coaches; but a proportion of the latter are so 
arranged that the motor coaches in the train can be con- 
trolled from them. 

After going very carefully into the matter, the railway 
company came to the conclusion that it would be more profit- 
able to purchase energy from the Newcastle-upon-Tyne 
Electric Supply Co., already in existence, than to build a 
separate power station for itself, and after the trial trip a visit 
was paid to the Newcastle Co.’s works. The new station, 
which is just nearing completion, contains steam turbines 
coupled to alternators of a size considerably larger than any 
at present at work in this country, the maximum output 


being between 8,000 and 10,000 u.P. The steam is 
provided by water-tube boilers. 

The ceremony, which was of a semi - private nature, 
attended only by the railway company’s directors and officials, 
representatives of the contractors, the British Westing- 
house and British Thomson-Houston Companies, the 
consulting engineer, Mr. Charles H. Merz, and the 
Newcastle Electric Supply Co., consisted of a visit 
to one of the company’s sub-stations, followed by a trip 
over the line from Newcastle to Benton and back, after 
which the party was entertained to luncheon by the directors 
at the Station Hotel, Sir David Dale being in the chair. 
In the afternoon a visit was paid to the Neptune Bank and 
Carville power houses of the Newcastle-upon-Tyne Electric 
Supply Co., and also to the sub-stations of the North- 
Eastern Railway Co., where the high-pressure 6,000-volt 
three-phase current is converted by means of rotaries to 
600 volts direct current, and supplied to the line. 








PROFITS AND POPULATION. 


[COMMUNICATED. | 


DurineG the first years that a corporation electric lighting 
station is running, past experience has proved that a deficit 
may be usually expected when the necessary allowances have 
been made for interest on capital and sinking funds, A 
greater proportionate deficit is obviously to be anticipated 
with the smaller lighting stations, and in the present article 
a number of returns have been analysed on a basis of the 
population of the area of supply. 

The returns have been divided into four classes (1) up to 
25,000 ; (2) 25,000 to 50,000; (3) 50,000 to 100,000 ; 
and (4) over 100,000. The division may seem somewhat 
arbitrary, but almost without exception they may be classed 
as follows :— 

1. Small market and residential seaport towns. 

2. Large market and small manufacturing towns. 

8. Large manufacturing towns. 

4, Large seaport and inland manufacturing towns with 
residential suburbs. 

No station with a traction load has been included, but so 
far as obtainable, the whole of the returns up to March, 
1903, of stations at present giving a lighting supply have 
been analysed. 

The following statement gives the number of returns 
analysed with those showing a gross and net profit or loss. 
The first complete year is taken as the first year of 
working :— : 





Year Number 7 | Pe , . Per 

Gross | Gross | Net Net : P 

wate: returns. profits. | losses. yng profits. losses. oa 
1st 66 58 8 1271 16 50 75°7 
2nd 51 48 3 5°8 16 35 68°6 
3rd 43 42 |; 1 23 17 26 605 
4th 35 35 | _ —_ 20 15 430 
5th 37 27 )>— —_ 17 10 371 
6th | 26 26| — _ 16 10 386 
248 296 | 12 4 85 102 146 59°0 


Three years elapse before all the stations show a gross profit 
on the revenue, but after provision is made for interest on 
capital and sinking fund, they are never all out of the wood 
during the whole of the six years. These are again re- 
analysed below, according to the population, showing very 
clearly that the greatest proportionate losses are made by the 
small stations. 


| 


No.of | Gross | Gross (‘3% Net Net |33 
Population. vents | pec poet 23 Pn ce 28 
| i} a 
Up to 25,000... 54 | 49 5 |92} 1 | 43 | 796 
» 50,L00... 72 | 67 5 69 30 | 42 58°3 
» 100,000... 53 | 51 2 3°8 14 | 39 |73°6 
ONCE © 6). -00 69 | 69 = ~— i 2 | 319 
248 | 236 12 48 102 | 146 | 59 

I. | 
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Out of 248 returns only 102 (41 per cent.) show a net 
profit, and this without providing anything for deprecia- 
tion beyond what may have been included in the revenue 
account. 

The next statement shows the perceritages that the gross 


parison between the cost per kilowatt installed and kilowatt 
of maximum load at the end of the first year seems to bear 
out this contention. 


Price per Kw. Cost per kw, of maximum 
installed. load during first year. 











profit, interest and sinking fund, net profit or loss bear to the potion te ore ane “ a 
capital, showing the progress year by year, and again divided 50,000 to 100,000... ... 98 911°2 
according to population. Over 100,000 asd. 2 enn — 
| “0 to 25,000. | 25,000 to 50,000. | 50,000 to 100,000. | Over 100,000. 
- ges Percentage to capital of at 
Y “gi 
0 
working. Interest Interest Interest Interest 
Gross and Net Net Gross an Net Net Gross and Net Net Gross and Net Net 
profit. | sinking | profit. | loss. | profit. | sinking | profit. | loss. | profit. | sinking | profit.| loss. | profit. | sinking | profit. loss. 
fund. fund. fund. ; fund. 








First... 2°4 5°2 28 3°07 | 4°94 




















012] 502) 4°75 027; — 624 | 515 109; — 
= 40 4°86 _ 086] 602] 5:37 065); — 
— 5:34 | 5°45 _ O1l | 595 | 5°32 063 | — 


187 | 2°54) 4°84 
112] 371) 531 
0°01 | 407) 4°93 


23 3°5 4°32 _ 
1°6 6°35 | 5°64 071 
0°86 | 6°55 | 5°53 102 
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Second... | 355| 518 | — | 163] 40 | 512 | — 
Third ...| 438 hi — 138 rie .. _ 
Fourth ... 4:2 ‘ _— ; 4° “ -- 
Fifth ...| 353| 605 | — | 252] 55 | 532 | 018 
Sixth | 424| 552 | — | 128] 5°65} 541 | 0-24 
Average... | 3°71 | 5°66 | - | a9 | “71 | 516 | — 


0°45] 411) 5:02 


| 
| 


























og. | 577| 522 | 055 





Generally, the above table shows that towns of less than 
100,000 inhabitants have on the average made a loss of 1°1 
per cent.,and the larger towns have only been able to set 
aside the sum of 66s. per £100 towards depreciation of plant 
and machinery after six years’ wear and tear. 

The following is a comparison of the percentage. of 
gross expenses and profits, interest and sinking fund, and 
net profit or loss to the gross receipts :— 


Most of the largest stations have been running for some 
years, and the cost per Kw. of maximum load is not stated 
in the returns, 

Much more might be written on this subject, but the 
figures quoted prove conclusively that those responsible for 
the guidance of corporation lighting stations are on no bed 
of roses—at any rate, during the first few years when the 
load is being developed. 



































0 to 25,000. | 25,000 to 50,000. | 50,000 to 100,000. | Over 100,000. 
" Percentage to gross receipts of 
ae N \ 
working. Interest Interest | | Interest| | Interest 
| Ex- | Gross| and | Net Ex- | Gross; and | Net Net Ex- | Gross} and | Net | Net Ex- | Gross} and Net Net 
|penses.| profit. | sinking | loss. penses.| profit. sinking | profit.| loss, |penses.) profit. sinking | profit.| loss. [penses.| profit. | sinking | profit.| loss. 
| | fund. | | fund. | | fund. | fund. 
| 
=< : scenes —oe — ———— J ——_____ - SSS —— eee section 
| | | | | | | tree 
First ... | 70°4 | 29°6 | 64°2 | 34°6 | 65°6 | 34°4 | 553 | — | 20°9 | 68°3 | 31:7 |} 60°2 | — 28°7 | 60°8 | 392 | 483; — 91 
Second 61:3 | 38°7 | 56:4 | 177] 600 | 400! 511 | — | 111] 614 | 3886) 553] — 16°7 | 45°2 | 54:8 | 48°7 61); — 
Third ... | 55°0 | 45°0 | 59°2 | 14:2 | 59°8 | 402} 403) — Ol | 57°7 | 42°3 | 513 aaa 90 | 49°8 | 50°2 42:3 79); — 
Fourth 60°5 | 39°5 | 62°0 | 22°5 | 57°7 | 423 | 43:3 | — | 10] 533 | 467 | 442) 2°5 | — | 49°5 | 50°5 416 89) — 
Fifth ... | 63°7 | 36°3 | 62°2 | 25°9 | 52°2 | 47°8 463 | 15 | — | 582) 418); 508 | — | 90] 494 | 506 | 45-2 54), — 
Sixth ... | 65°5 | 34°5 | 448 | 103 | 562 | 418, 400; 18 | — | 512) 488) 498) — | 10 | 503 | 497 | 445) 52) — 
7 | Se on =, ae Ss Sa — | | SRE eee ee a 
Average | 62°7 373 | 581 | 208] 589 | 411 | 460) — | 49] 583) 41-7) 520) — | 103] 508/492) 451) 41) — 
| | | 
































From this it will be seen that the towns of over 100,000 
in the second year have the lowest ratio (45°2 per cent.) of 
expenses to receipts, the highest being, as might be expected, 
the smallest towns in the first year, and correspondingly 
the highest profit falls to the largest populated towns, 
and the lowest profit to the smallest towns. The interest 
and sinking fund combined, vary from 40 per cent. of the 
receipts in the sixth year of the 25,000 to 50,000 towns, to 
64°2 in towns of less than 25,000. The average charges 
upon the receipts under this head are :— 


Under 25,000 £58 -2 O per £1(0 of receipts. 





et 50,000... ~~ 20 82 ” ” 

» 100,000 52 0 0 ” ” 
Over ” 45 2 0 » ee 
An average of £50 6 0 ” . 


A charge on receipts of over 10s. in the £ is a very 
large proportion, and cannot but be regarded as very 
serious, and being statutory, it cannot, of course, be 
avoided. The results are somewhat unexpected, as the 
most successful stations do not run in the inverse order of 
the population. 

The 50,000 to 100,000 towns are not proportionately so 
successful as the next smaller class. This may arise from 
either of the following causes :— 

1, The higher percentage of logs in the first few years. 

2. The higher capital cost through the load being over- 
anticipated. There is a tendency for the population of 
rapidly growing towns to leave the centres as they become 
more congested, and go out and live in the suburban dis- 
tricts, which are often outside the area of supply. A com- 





It can scarcely be doubted that the advent of large power 
companies will be welcomed by the smaller municipalities. 
Towns and villages that could not otherwise hope to have an 
electric supply either for lighting or power on account of 
the capital difficulties to be faced, may then have it on tap 
without any risk of adding to the ever-increasing burdens of 
the ratepayers. They will have no plant lying idle, depre- 
ciating in value whilst the loud is being developed, and no 
interest to pay on unremunerative capital. 

It is to the interest of the power companies to keep their 
price of supply as low as possible, and the large load and 
diversity factors enable a lower selling price to be fixed than 
would be possible in the case of the small stations, this low 
price, of course, benefiting both user and producer. 








THE AGE OF SPECIALISTS. 





[COMMUNICATED. | 


THE rapid advance of American manufacturing industries 
is, in the opinion of the writer, largely due to the splendid 
method and system adopted. The American long since 
realised that a *‘ jack of all trades’ style of concern is based 
upon radically wrong principles, and results have justified 
their efforts to do one thing and do that well. 

There is room in the kingdom no doubt for one or two 
large manufacturing concerns, firms which sell everything 
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electrical, from a Leclanché cell to an alternator, but the 
number is strictly limited. , 

The price lists issued by some comparatively small firms 
are positively pitiable in their efforts to cover the whole of 
the ground, a sort of “If you do not see what you want in 
the window, please ask for it,” policy. This style of trading 
is not really wanted. It is not thorough enough to stand, 
and hence it is that the smaller firms so often come to grief, 
and capital and energy is wasted. Many a firm long since 
forgotten might have been doing a flourishing business 
to-day had it, in the first instance, looked round for some 
branch of the trade not already too overcrowded, and then 
devoted the whole of its capital and energies to doing that 
one thing well, and turning the article out in large quan- 
tities. It is, in fact, not at all impossible that in the 
future we may see large firms established who do absolutely 
nothing but “assemble” parts which they have purcbased 
in a finished state from other firms of specialists. 

It is quite certain that even now it does not pay to make 

everything used in a factory. Take, for instance, the case 
of a firm using annually 100 gross of a particular kind of 
bolt. The bolts in question may be purchased in the market 
at 3s. per gross, whilst the necessary machinery to produce 
them would cost, say, £150. Allowing that the firm in 
question is paying the actual manufacturer a profit of 15 
per cent. on his work, we have an extra outlay of £2 5s. 
per annum. 
_ On the other hand, the firm which decides to make them 
itself must provide for interest on capital sunk in the 
machinery, depreciation, and provide skilled labour in that 
particular branch. The net result is clearly against them on 
all points. 

One result of a mistaken determination to produce every 
detail down to the very smallest in the finished article, is to 
crowd the works with a mass of costly machinery which is 
standing idle for six days out of seven, and literally eating 
its head off. 

Of course each case must be .taken upon its merits, and 
the decision as to how far the principle of purchasing 
finished parts from specialists shall be carried, must be 
arrived at according to circumstances. 

With the above principle judiciously in operation, an 
astonishing amount of apparatus may be turned out of a 
most plainly equipped factory, and by cheap and unskilled 
labour to a large extent. 

The keynote of the whole subject is “specialise.” If you 
are a maker of steam engines, leave the manufacture of motors 
to someone else ; if you are going in for switchgear, go in 
for it thoroughly, and don’t attempt to sandwich in a line 
of telephones and electric heaters which nobody wants, as 
the market is already well supplied by large producers. 

A point of vital importance to all manufacturers is to 
thoroughly grasp the requirements of the trade before 
attempting to design and standardise their apparatus. 

If this point is thoroughly mastered at thecommence- 
ment, it will result in a great reduction in the number 
of drawings and patterns, &c., required, and enable the 
manufacturer to continually turn out goods of one design, 
with a consequent reduction in cost. 





GOVERNMENT AND TELEPHONES. 


In our article last week we laid stress on the unsatisfactory 
state to which the telephone situation has been brought by 
the ill-advised measures adopted by the Government in the 
past, and pointed out the great necessity of a reconstitution 
of ruling conditions which will permit of the advancement 
of British telephony. As we then said, there is more than 
one way out of the difficulty. Although it is generally 
suggested that Government purchase and future manage- 
ment of the entire telephone service of the country is the 
sole solution, that is by no means the case, and if the 
negotiations are conducted in the spirit of no other solution 
being possible they are certain to be fruitless. Itis notorious 
that telephony in this country has been prevented from 
_ Spreading over the wide field of development which it has 
found abroad, notably in the United States, by the 





restrictions arising from the legal Government monopoly, 
and from the various measures passed in the administration 
of that monopoly. Had private enterprise been allowed a 
free field, there is little doubt that telephony would have 
flourished here as it has flourished abroad. At various times 
in the past, in despair at the complications introduced by 
the ill-advised action of ministers connected with Post Office 
administration, we have urged the Government to come to a 
definite decision—even if that should imply Government 
management—which would permit of a definite policy of 
development on sound lines, 

The issue now raised is squarely one of Government 
management versus private enterprise. We may leave 
municipal telephony out of. account, as the municipalities 
have so much misunderstood both the technical and financial 
requirements of the telephone service, that there is little hope 
of any sound policy of telephone development in that 
direction. The question is, then, whether the great develop- 
ment of the telephone service, anxiously awaited by the public, 
will best be achieved by placing the whole business in the 
hands of the Government, or by removing the obstructions 
which have so long debarred private enterprise from develop- 
ing the service in accordance with the public wants. It 
should clearly be understood that the most important point 
is the future of the business. If the telephone service is 
developed even in moderate proportion to the possibilities of 
telephone development as they are now understood, the 
amount of capital required will far exceed that now invested 
in the telegraphs. The discussion cannot therefore be con- 
fined to the simple question of whether or not it is advisable 
to transfer the present business of the National Telephone 


. Co, to the Post Office. That is really the least part of the 


problem, A solution must be arrived at which will make 
the way clear for an indefinite expansion of telephony, 

It will be generally admitted that, whoever is to undertake 
the future conduct of the telephone business, the service 
must be made to pay its way. Even the Government can- 
not afford to conduct at losing rates a business which is 
bound, under a policy of active development, to attain 
immense proportions. Before asserting positively that Post 
Office management is best for the future of the telephone 
business, it is well to ascertain the present results of Post 
Office management of telegraphs and telephones. In Lord 
Stanley’s recent speech he gave various figures relating to 
Post Office telephones which were not very complete, and 
were not clearly understood by the House of Commons. The 
tenor of the Postmaster-General’s statements and figures was 
such as to cause the impression that the Post Office telephone 
business is conducted at remunerative rates. The only illus- 
tration given by Lord Stanley was an unfortunate one. He 
stated that the average revenue from the London system 
was under £8 per subscriber. The average capital cost is 
£100 per subscriber, and if the Post Office system is to be 
extended all over London, it will remain near that high 
figure for a long time tocome. An average revenue of £8 
per subscriber cannot possibly be a remunerative figure for 
the London service. The principal reason why the revenue 
per subscriber is so low is that almost all subscribers are on 
the toll rate, and this has been fixed at tco modest a figure to 
make a first-class telephone service over the enormous metro- 
politan area a profitable undertaking. At present the London 
service, if interest and depreciation charges are taken into 
account, must be costing the Post Office nearly twice as much 
as it brings in. 

In any analysis of the Post Office accounts it is impossible 
to distinguish accurately between the working of telegraphs 
and telephones. It has been suggested in Parliament that 
separate accounts should be presented for the two branches 
of the business. If these accounts are obtained, they should 
afford interesting and valuable information. Meanwhile, we 
will do the best we can with the latest Post Office returns. 
The total expenditure on telegraphs and telephones for last 
year is given in an official return recently issued as 
£4,325,577, and the total receipts, including £92,121, 
value of service rendered free to public departments, 
£3,723,866, making a deficiency of £601,711. From this 
must be deducted an amount of £490,155, expended during 
the year on new construction and on sites and buildings, 
which in commercial practice would go to capital account. 
This makes the net deficiency for the year on the actual 
working of the Post Office telegraphs and telephones 
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£111,556. This is exclusive of interest on the capital of 
the telegraphs, although, as the capital raised for telephones 
is repaid by terminable annuities, there are presumably 
included in the expenditure side of the account payments for 
interest and sinking fund on telephones. 

The working of telegraphs and telephones, as a whole, 
clearly involves a loss to the Post Office. It then becomes 
necessary to determine whether the telephones by themselves 
are remunerative, as we are given to understand by Lord 
Stanley’s remarks. The total capital invested in the Post 
Office telephone systems was stated to be £4,174,000. The 
total revenue is not accurately shown in the Post Office 
returns, but we estimate it as follows :— 


Trunk lines ... ane ie a ae ... £310,000 
Provincial telephone systems, 5,000 subscribers at 


an average of, say, £7... a ties 35,000 

London telephone system, 15,300 subscribers 
at £8 Heke eas oes . 122,400 
£467,400 


This estimate of the gross revenue from Post Office 
telephones is sufficiently accurate for practical purposes, as 
the only item not confirmed by the official figures is that for 
the provincial systems, which we have put probably over 
rather than under the mark. In the trunk line revenue we 
have allowed an increase of £36,000 over last year’s results, 
According to these figures, the gross revenue is just over 
11 per cent. on the capital expended. No technical reader 
requires to be told that this ratio of gross income to capital 
is not sufficient to yield a profit on a service involving a 
costly and complicated plant, subject to high maintenance 
and depreciation charges, and a large amount of skilled 
labour. 

It cannot justly be claimed, therefore, that the present 
investments of the Post Office in telephones are remunerative, 
and it is obvious that, if the present rates for service are 
maintained, they will not be remunerative in the future. 
Under these cireumstances, which we think are by no means 
generally appreciated, the advisability of entrusting the Post 
Office with the future management of the telephone 
service of the entire country is open to discussion. The 
difficulties which have occurred in the past with the 
telephone service, and have culminated in the present crisis, 
have arisen, not because the telephone business has been in 
the hands of private enterprise, but because that enterprise 
has been fettered by constant political interference. Had 
there been “free trade” in telephony, the situation to-day 
would have been very different. Should the case for 
Government management not be fully proven in the pro- 
ceedings lately,begun, and, should Parliament fail to ratify 
the Post Office project of exclusive telephone monopoly, it is 
to be hoped that the alternative will not be a continuance 
of the policy of limited licences, but the adoption of a policy 
embodying a sufficient measure of free trade to encourage 
a broad development of British telephony. 








ENGLISH METHODS IN THE ASCENDANT. 


a o 





Great interest has of late been aroused by the unexpeeted per- 
formances of the “ new tool steels.” These new steels are peculiar 
in that they will continue cutting when even red-hot, and their 
performance is many times that of the old carbon steels. There is 
nothing particularly vicious in a red heat, any more than there is in 
any other temperature, but it is simply a temperature which has 
been quite outside the working range of metals. 

The new steels, however, are widely different from anything 
previously met with. The very full tests to which several brands have 
been subjected by Prof. Nicolson, of Manchester, have shown, when 
boiled down to concentratien, that the most efficient work is done 
at the heavy cuts. The speeds at which the new steel will work 
are greater than the speeds of the older steels, but the essential 
point which is established, is that heavy cuts even ata less speed 
are preferable to light cuts. English practice has always been in 
the direction of heavier cuts than American practice. 

American machine tools were run fast at light cuts, and in this 
way the lightness of the tools was masked. ‘The earlier 
American tools sent over here were particularly light and flimsy, 
and often failed under English conditions. The makers, of 
course, blamed English clumsiness for the breakages, which were 
rent Aa to the inability of the American makers to realise English 
co: ons, 





It has taken them a long time to do this, but later American 
machine tools have been built much more closely to English ideas 
of strength and weight, though still somewhat lacking as a rule. 
English machine tool makers, up to within quite recent years, 
played into the hands of the Americans by sheer carelessness and 
laxity. Old designs were made to do duty far too long, and the 
result was that the Americans were able to step in very successfully, 
and thousands of their machine tools came into this country, so 
that at one time the smart Yankee thought that he was about to 
sweep the board, and the Germans who had commenced to make 
copies of American models were also very sure of doing a big 
business here. 

The new tool steels have done a good stroke of work for English 
machine.tool makers. They have shown everyone clearly that the 
machine tool of to-day must be an exaggerated improvement on 
English practice and not astrengthened-up American practice. The 
enormous stresses now carried at the point of a tool demand, not 
merely that the driving mechanism must be powerf.l and strong, 
but also that the carriage must be heavy, and, indeed, the whole 
machine must be heavy in proportion. 

To supply such machines is but a step in advance for the English 
designer, whose wakening up has fortunately taken place just nicely 
in advance of the discovery of the new steels and their now very 
general adoption by manufacturing engineers. The gearing on all 
machines must be immensely increased. The small light fine 
tooth narrow gear wheels of German machine tools are quite hope- 
lessly behind time to-day, and very few German tools could now 
be satisfactorily employed in a modern workshop. 

Only a few years ago the position of the English machine tool 
trade seemed well nigh hopeless, but to-day a complete reversal of 
affairs is seen, and the new steels will only serve to accentuate 
matters in favour of the home production. 

American tools with their convenience of handling and fair 
design would have taken much firmer hold than they did, but for 
two or three objections. First, the Americans would not recognise 
that the hard materials of this country were here for a permanency; 
and secondly, they did not grasp the idea that the Englishman 
desired durability. Most of the American tools were too soft to 
last very long and do accurate work. And finally, while Americans 
began to trade upon dumping lines, they raised prices excessively 
upon second orders, and spoiled their market. The American ma- 
chine tool, which will now sell over here, will no longer have the 
advantage of design, convenience or rapidity. All the toolmakers 
here have taken a fresh start, there is going to be a big demand 
for strong and powerful tools, and no tool makers in the world are 
better fitted to cope with that demand by training and instinct 

than the much-abused heavy-handed Englishman. The era of in- 
ordinate cheapness has probably begun to wane. We hear of 
customers of heavy English pumps, who tried the cheap duplex 
products of America, turning back to the old makers again, and the 
same experiences are being gone through in all branches of engineer- 
ing. Soundness and durability are coming back to fashion, and 
English work is coming into vogue again, because cheap things 
have been tried and found wanting. 








PARLIAMENTARY. 


WOLVERHAMPTON CORPORATION TRAMWAYS, 


Tu1s Bill came before the Police and Sanitary Committee of the 
House of Commons on March 28th, the chairman being Mr. Heywood 
Johnstone. The promoters were represented by Mr. Ram, K.C. 
The Bill was to empower the Corporation to construct tramways 
and to make further provision in regard to their tramway and 
electricity undertakings, The new tramways were estimated to cost 
£10,196. The Bill was an omnibus Bill, and contained provisions 
for the widening of a bridge and other minor matters. Tramway 
No. 1 was to be constructed on the Wolverhampton road in the 
urban districts of Heath Town and Wednesfield, and would com- 
mence by a junction with Tramway No. 8, authorised in 1899. 
The line would be 4 furlongs 9°7 chains in length, it would bea 
single line with loops, and would terminate near the eastern corner 
of New-street. Tramway No. 2 would be 3 furlongs in length 
and a single line with loops, commencing at a junction with tram- 
way No. 1 at its termination, and passing along the Wolver- 
hampton Road, Rookery Street, and High Street, would terminate in 
the March End Road. That part of Tramway No. 2 which would 
be on the bridge over the Wyrley and Essington Canal was not to 
be constructed until the bridge was widened. The tramways would 
be worked on the Lorain surface-contact system of electric 
traction. 

Mr. 8. Crappock, the deputy-chairman of the Tramways Com- 
mittee of the Corporation, was called, and said that the localities 
through which the tramways would pass were in favour of the 
scheme. In reply toa member of the Committee, he said that the 
system to be adopted was the stud system, which was already in 
use and had proved very successful. 

Mr. G. GgeEnw, the borough engineer, also spoke in favour of 
the Bill. 

After hearing further evidence, the Committee passed the 
preamble of the Bill so far as the tramway scheme was. concerned. 
Other sections of the Bill, including one for powers to ran motor- 
omnibuses, were then considered. J 
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LINCOLNSHIRE AND YORKSHIRE Exzotrio Powmr BItt. 


T x18 Bill came before the Court of Referees on Tuesday, March 29th, 
for the consideration of objections raised to the docus standi of several 
of the petitioners against the Bill, The promoters seek power to 
incorporate a company to supply electrical energy over a wide area 
in Lincolnshire and Yorkshire. Power is also sought to acquire 
land for generating stations and to lay down mains. The capital 
asked for is £999,000. 

Mr. Farman, K.C., on behalf of the Yorkshire Electric Power 
Co, contended that his clients had a docus, inasmuch as the Bill con- 
tained clauses giving the promoters the right of competition within 
the area authorised by the Act of 1901 as the area of the Yorkshire 
Electric Supply Co. Mr. LynpEN Macassay, for the promoters, 
replied that no new powers of competition were sought ; there was 
only @ power to accept the transfer of any existing rights owned by 
any local authority, subject to a Board of Trade provisional order. 
After consultation the Court disallowed the locus, 

The locus of a Mr. A. H. Fryer, a miller, who petitioned on the 
ground of the interference with the flow of the River Rase by wells 
proposed to be sunk by the promoters, was disallowed, as was the 
locus of the Lincolnshire Ironmasters, who contended that the 
district within which they supplied electricity should not be included 
in the company’s area. 

Sir Hiokman B. Bacon, the owner of a considerable estate in 
Lincolnshire, was allowed a landowner’s locus standi, 





Lonpon Unirep Tramways BIxt. 


Tux Court of Referees considered the locus standi of the Brentford 
Urban District Council in regard to this Bill on 29th ult. 

Mr. WEDDERBUBN, K.C., appeared for the petitioners. He said 
that the tramway company proposed to continue their line from 
Hounslow to Staines. The line would be converted into a through 
light railway, and the character of the traffic would be entirely 
altered. The Urban District Council contended that there should 
be certain widenings where the line passed through Brentford. The 
local authority should also have some control over the trafiic. 
There had been over 400 accidents in the thoroughfare in question 
during two years. The Court disallowed the locus of the Council 
on all points excepting the question of time limit for Tramway 
No. 7, authorised in 1898. 

The locus of the South-Western Suburban Water Co. was also 
disallowed. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Recent Developments in Metal Conduits for Electric Light 
Installations. 


As one interested in wiring, I notice the short and curt 
manner in which wood casing is condemned and dismissed 
in the above article, which appeared in your last issue. I 
do not for a moment wish to say that wood casing should 
be used in all electric light installations, but neither is 
metal conduit to be universally adopted in all cases. Your 
contributor has briefly enumerated the supposed drawbacks 
of wood casing as follows :— 

1. “It is not fire-proof, and, in fact, it is highly inflam- 
mable.”’ 

Does anyone claim that wood is not inflammable? And 
its universally recognised inflammability does not debar wood 
from being largely used by all branches of the building pro- 
fession. To refer to this disadvantage, therefore, is simply 
to accentuate other greater counterbalancing advantages which 
wood casing must possess to justify its very general use in 
spite of such a very obvious defect. 

2. “It absorbs moisture to a large extent, and is actually 
dangerous.” 

This also is so obvious that no electrical engineer would 
ever think of recommending the use of wood casing in a 
place where moisture was present or likely to develop. A 
very large percentage of electrical installations are carried 
out in buildings which are water-tight and damp-proof, and 
to that extent this objection to wood casing goes by the 
board. Moreover, a considerable amount of the iron 
tubing, of the split Simplex. type, installed during the past 
five years in damp places, is now in a state like to that of an 
American railway I know—a streak of rust and a right of 
way. 

8. “ It requires special labour at a high rate for its 
erection, which is necessarily slow, especially when neat 
work is demanded.” 


In spite of this:your contributor admits that wood casing 
is cheaper to install than iron conduit. 

4. “It cannot be said that it lends itself to the sur- 
mounting of obstacles frequently met with in wiring, such as 
cornices, paper mouldings, «&c.” 

The reply to this objection is : Circumstances alter cases ; 
it all depends, There are cases where wood casing is more 
suitable than iron conduits, and there are other cases where 
the reverse is true. In passing, one would like to ask the 
advocate of the pipe system how the boast of erecting the 
pipes first and drawing in the conductors afterwards is to be 
managed after the pipe has been bent and twisted round 
obstacles ? 

5. “ Accurate mitring of the casing and cover is essential 
wherever the run deviates from a straight line.” 

Granting this to be true, are we to believe that the 
bending, cutting, and screwing of pipes, in a manner 
sufficiently careful to permit of the conductors being after- 
wards placed in position, without damage to their insulation 
or covering, is, in comparison, such a simple matter that 
wood casing is to be dispensed with in favour of tubing on 
that account ? A moment’s consideration will show that 
this objection is one of those half truths which hold good 
only so long as the whole truth is kept modestly out of sight. 

6. “Special arrangements, never satisfactory under the 
best conditions, have to be made for wire crossings.” 

The special arrangement consists of a short piece of casing 
carried on the top of the other casing, and in my experience 
is entirely satisfactory. This is not gainsaying your con- 
tributor’s objection in this connection, but one assertion, 
unsupported by argument, is as good as another. 

8. “ The whole system lends itself to covering bad work- 
manship.” With wood casing the workmanship exhibited 
on the outside of the system may be taken as a fair indication 
of the nature of the work hidden behind the cover of the 
casing. In the case of iron pipe there is, of course, no such 
external guarantee of inward care. With wood casing one 
can specify that a properly trained joiner shall be employed, 
and for the tearing up and relaying of floors, cutting joists, 
wooden dados and other woodwork necessitating some slight 
knowledge of building construction, the joiner is much to be 
preferred to the nondescript cross between a plumber and a 
labourer who is so often employed for the erection of iron 
pipe systems. But, apart from this altogether, in the 
writer’s experience, there is as much shoddy work hidden away 
behind compact-looking iron pipes as there is below the 
covers of the much-maligned wood casing. 

9. In conclusion: “ Wood casing can never be looked 
upon as a satisfactory mechanical protection for electric 
circuits.” This, again, depends upon circumstances. There 
are most certainly many cases in which wood casing provides 
all the protection required. One would tmagine, when 
listening to iron pipe enthusiasts sometimes, that house- 
holders and shopkeepers spend all their spare time driving 
nails in all the less likely parts of their premises. A 
moment’s thought will show that lead, compo and hard 
block tin pipes, used for conveying gas in this country, are 
even more at the mercy of such contingencies than wood 
casing, and yet gas leakages, comparatively speaking, are 
very rare indeed, and, even where they do occur, are seldom 
the result of the operations of the imaginary nail-driving 
fiend. 

I do not wish to further trespass on your space by enume- 
rating what I think are the defects of iron piping systems, 
but I thought I would like to enter a mild protest against 
the wholesale and entirely gratuitous condemnation of wood 
casing in an article entitled “ Recent Developments in Metal 
Conduits.” Wood casing has done yeoman service in the 
development of electric light wiring in days gone by, and 
to-day it still stands in the forefront in the opinion of many 
of the best and most experienced electrical contractors. 


Doubleyou Ell. 





Small Gas Engines y. Electric Motors. 


You courteously published a letter from me on March 
11th. In your issue of March 25th, Mr. H. Mensforth 
attempts to criticise my letter. He must have mixed the 
point that my figures were given from the gas and electricity 
bills respectively. He surely would not have attempted 
intentionally to throw doubt on ascertained facts by a 
4) 
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theoretical computation. However, his attempt breaks down 
in the first paragraph (the penultimate of his letter), as is 
usually the case with such calculations. He makes the 
obvious slip of assuming that the full-load efficiency of the 
. motor will be a constant for a varying load. It is hardly 
necessary to add, therefore, that he obtains as a consequence 


erroneous figures throughout. 
James S. Wylde. 





Liquid Fuel. 


While thanking you for your too favourable review of 
“ Liquid Fuel,” may I correct what I think is a misunder- 
standing of my meaning in reference to the combustion of 
bituminous fuels ? 

Your reviewer appears to think that I limited furnace 
temperature to 849° F. (p. 101), but he appears to have 
overlooked the words “if . . .. those parts of the coal 
which volatilise and burn as flame be gathered unburned.” 
My object was to show that bituminous fuel burns in two 
operations—the solid carbon on the grate, the volatile carbon 

’ at any distance beyond it. 

The ordinarily accepted value for the calorific capacity of 
carbon is 8,137°5 calories per kilo. The actual value (see 
table, p. 363) is 11,367 5 from carbon as vapour (or 14,647 
and 20,461 B.Th.U. per Ib. respectively). The difference, 
3,000 calories, is what I refer to as absorbed at the grate in 
vaporising the volatile carbon, which, of course, can only 
volatilise at ordinary furnace temperature by entering into 
combination with another element or elements. 

The net result of burning volatile carbon is—subject to 
endothermic or exothermic ‘considerations, into which [ need 
not here enter—8,137°5 calories, and the ultimate tempera- 
tures obtained are all your reviewer claims when the 
“ gathered up unburned portions” are finally burned. 

My quarrel with everyday practice is that no steps are 
taken to protect the comparatively cold furnace gas so that 
it may undergo the secondary combustion necessary to give 
back the heat absorbed in vaporisation. 

Could carbon be burned and the product of combustion 
recovered as a solid, the calorific value of 11,367°5 would be 
secured plus the latent heat given up by the oxygen in 
solidifying, but we have no convenient pit of temperature 
into which to let fall furnace products, and must, therefore, 
content ourselves with the 8,137 calories of net effect. 

As regards the” furnace temperature of 849° F., this, of 
course, assumes the entire removal unburned of the volatile 
matters. In actual practice, of course, the volatilised 
matters do begin to flame at once, and furnace tempera- 
tures are not so low as 849° F. But the combustiou only 
takes place under difficulties, because the furnace environ- 
ment is cold and antagonistic, and provision should be made 
to conserve temperature until combustion is either com- 
pleted or so far in progress that: it can complete itself before 
too much heat-absorbing surface has been encountered. 

I think I make this clear lower down the same page 101, 
and the high temperatures that can be got with bituminous. 
fuels (in proper furnaces) are no argument against my 
theory, and are a powerful argument in support of my 
practice. ° 

I need not follow the argument ve selective affinity and 
preferential combustion of hydrogen. Like the bishop, I 
have friends in both places, and I would refer to my friend, 
Mr. B. H. Thwaite, in support of my own views. I think 
his gas engine practice and experience entitled to weigh 
down the scale as against the producer. 

If there is no preferential combustion of hydrogen, may I 
ask why the flame of an ordinary batswing burner is blue at 
the outset, the carbon not even glowing until it arrives at 


the outer parts of the flat flame ? 
W. H. Booth. 


2, Queen Anne’s Gate, S.W. 





Sine Wave Alternating Currents. 


We beg to refer to the article written by Mr. Clifford C. 
Paterson in your issue of January 29th (Vol. 54, page 165), 
and would call your attention to the fact that the 
Maschinenfabrik Oerlikon make use also of other means to 
influence the sine wave of alternate currents besides the one 
described in the article alluded to. In fact, we have already, 
in 1899, in the case of a 100-Kw. three-phase generator, 


supplied to the laboratory of the Swiss Polytechnic School 
at Ziirich, modified the wave curve of the electromotive 
force, that is to say, produced a nearly pure sine curve by 
setting the whole pole core with the magnetising coils 
obliquely on to the magnet rim. Two sets of screw holes 
have been drilled into the pole cores in such a way that the 
line joining one set makes an oblique angle with the line 
joining the holes of the other set. In this way the pole 
cores could be set either exactly parallel to the axis or be 
displaced in an oblique angle to the axis. 

In the case of this special generator, the magnetic system 
was stationary and the armature with the slip rings 
rotating. Of course, the same means can be applied in the 
case of rotating field magnets having pole-pieces screwed on 
to them, unless for any reason it is desirable to make only the 
pole edges oblique either in a continuous or zigzag line. 


Maschinenfabrik Oerlikon. 
E. Huser. 





Barrow-in-Furness Municipal Electrical Supply. 


My attention has been drawn to your analysis of the 
accounts of the above undertaking, published in your issue 
of the 18ti inst., and I shall be obliged if you will allow me 
space to point out that your method of analysing these (and 
I presume also the accounts of other undertakings) is not 
only misleading, but is such that your analyses are practically 
valueless for the purpose of comparison. 

On the debtor side of the accounts under review, there are 
two items, which certainly should not be included under 
“total works costs.” The items are :—“ Private mains and 
services, £226,” and “public lamps, £142.” The first 
of these represents the cost of laying cables, &c., for con- 
sumers through private property, and on the credit side the 
sum of £282 is shown to be the amount received from this 
source, the profit thus being £56. You will, I think, admit 
that the fact of work of this description being undertaken 
should not make it appear that the total works costs per 
unit are higher than they would have ben had the work not 
been undertaken. Similarly, the inclusion of cost of car- 
boning, &c., under “ Public Lamps” in the total works 
costs makes it impossible to compare the results obtained in 
works where public lighting is undertaken with the results 
in works which have no public lighting. The cost of pro- 
duction in two works might be exactly the same, and yet, 
from your analysis of their accounts, it would appear that the 
total works costs per unit of the undertaking with public 
lighting were higher than those of the works without any 
public lighting. 

I hope that, having had your attention drawn to these 
anomalies, you will see your way to modify your method of 
analysing the accounts which you will soon be receiving for 


the year ending on the 31st inst. 
H. R. Burnett. 
March 28th, 1904. 


[Our correspondent’s letter raises some interesting and 
highly debatable points in connection with the methods 
which should be adopted in arriving at the works costs and 
the total working expenditure; it is one thing to reduce 
working expenditure * on paper,” and another thing to make 
an actual reduction. 

The fact that Mr. Burnett’s department undertook the 
work of laying private mains and services, incurring extra 
expenditure thereby (of course, with an ultimate view to a 
profitable transaction and increased output), is sufficient. to 
account for its inclusion under working expenses. We 
further note that in the corporation accounts this item is 
not scheduled “ special” or otherwise distinguished. 

In the matter of are lighting, the cost of attendance and 
carbons is likewise a necessary expenditure incurred by the 
department solely with a view to earning a revenue, and for 
this reason must finda place under working expenditure. 

It must also be evident to our correspondent that this 
expenditure having been made and a corresponding revenue 
earned, any deductions made wou!d have the effect of 
diminishing the actual figures, which, if justifiable from the 
engineer’s point of view, is certainly not so from the point of 
view of the general reader—who would hardly expect to find 
items of “profit” only, on the credit side of a revenue 
account, 
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In regard to the latter portion of our correspondent’s 
letter, having obtained the advantages of steady load 
and increased output, associated with public lighting, he 
is apparently yet unwilling to admit, when comparing 
his results with those of his Jess fortunate neighbours, the 
slight extra expense to which he has been put. 

Public lighting usually demands some extra expenditure, 
and the “ Works and Distribution Costs” in the ELectricaL 
REvIEW columns (which are specified as including public 
lighting expenses, if such is included in the undertaking, 
and, as implied in the title, do not pretend to represent the 
so-called “costs of production”) are strictly comparable. 
The term ‘Total Works Costs” is, perhaps, somewhat 
misleading, though we believe it is generally regarded 
as synonymous with total working expenditure, which, 
strictly speaking, includes every item of expense involved 
in the generation and distribution of electricity, including 
special expenditure on mains, if undertaken out of revenue, 


Electrical Wares Exported. 


Weex Enpina Aprix 77H, 1903. 


| 
} 


WEEK ENDING ApBIL 5TH, 1904. 


as is frequently the case during changing over distributing 
systems; but such special expenditure is always noted in 
connection with the works costs, if attention is drawn thereto 
in the corporation accounts. 

As there are considerable divergencies of opinion on the 
points raised by Mr. Burnett, we shall be pleased to receive 
the views of our readers thereon.—Ebs. E.R. ] 


Disclaimer. 


We notice in your issue of the 31st ult., a reference to 
the case of the Pearson Fire Alarm Syndicate, Ltd., 7. 


Pearson. 


We desire to point out that this company is not 


connected in any way with the syndicate referred to, and has 
no interest whatever in the dispute. 
The Pearson Fire Alarm, Ltd., 


London, 


B.C. 


H. S. Keats, Secretary. 





[Name WanTED.—“ Mannfacturer” wants to know who 


are the manufacturers of the “‘ Speer’ 


carbon brushes, 


which, he believes, are made in America.—Eps. E R. } 


Weeg exnpinG Mar. 31st, 1903 | 
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Electrical Wares Exported. 





WEEE ENDING Mar. 291n, 1$C4, 





Ade’aide Value £31 | —— ie Value £76 
Alexandria .. aa -» 155 | Amsterdam... ee ve ee 60 
Amsterdam .. “a Pe 10 Antwerp. Elec. fuses .. -. 896 
Bemhey te 5t — en ar as os 65 
remen oe ne wa ee 262 ombay ee ze 1,055 
Buenos Ayres. Teleg. mat. .. 61 ” Teleg. mat. 29 
+ Teleph. cable 98 | Bremen oe cee ee 110 
Calcutta .. = ae ee 1,862 Buenos Ayres == ae a 
Cape Town .. = ws e- 1,668 Teleg. mat. -. 485 
” Teleg. mat. .. aco 5450 Calcutta pe ee e- 540 
Colombo ‘ wal in ee 166 9 Elec. machinery .. 225 
sy Bay a = o a Teleg. mat. .. ee fe 
urban ee ee ar ee = «42 ape town .. .- ee o 
eile — an -- 882 Coleus’? Teleg. mat. -- 1,120 
last London a. 7 $< 38 Olombo .. oe ee ee 18 
Seer ed + ee 480 | Heme Bay e oe -- _ 214 
amburg .. ee ee Zi 22 urban - oo és -- 1,306 
9 Teleg. mat. aa 50 ” Teleg. mat. .. “ 70 
Hobart oe oe ee ee 1,766 East London ee ee -- 20 
Larache Ay 47 Fanning Islands .. ay te 20 
Lisbon we ce iA Fremantle .. ve. as oo. Sen 
Madras - = pa 96 Gibraltar .. ea ee es 63 
| ee , a ‘ ae Ae 17 a "a Elec. machinery .. 1,836 
elbourne .. ée ee «- 185 renada .. ar ee 2 
ak. Elec. motors ;; 466 | Hamburg. Teleg. mat. “290 
New York .. ee és -- 108 | Hong Kong.. ot ea wer ae 
—_ A3 | ee . ae ee ee 66 
angoon .. oe oe — a yttelton .. ee « ee 196 
= de Janeiro .. aa ag 26 | Mauritius .. oa ae «s 19 
ekondi oe os 40 Melbourne ..: .. ée ee £90 
Shanghai 91 | Mombassa .. oe “ aah. ee 
Sierra Leone aa “a a 20 | New York. Teleg. instruments 620 
po ge Teleg. mat... ea S a ig ee ee “a a 
ney o- oe oe ee 2 erth.. ee ee os — 
Valparaiso ., oo o>  « 95 | Rosario. Teleg. mat. .. io Oe 
Wellington ., ‘ ee -- 403 St. John’s, N.B. .. aa aa 78 
Yokohama .. ee 608 | Shanghai .. ee es ——— 
| Singepore .. oe ee ee 21 
_ Elec. cable .. -- 3,880 
| -Syemey = oc ae ee oe | OG 
| Valparaiso. Teleg. wire ee 51 
| VeraCruz .. ue ve a 21 
Wellington .. oe ee ee 459 
Yokohama .. es ee -- 1,044 
Zanzibar. Teleg. mat... ee 40 
Total ee £15,789 Total ee £17,538 
Foreign Goods Transhipped. 
Calcutta. Elec.fans, Value £1,490 Durban. Elec. goods. Value £84 
Gothenburg. Teleg. apparatus 28 1 Telephones .. - 1,640 
Hong Kong. Elec. apparatus.. 60 
Total .. £1,578 Total pe -. £1,624 








Adelaide -- Value £793 | Alexandria . Value £33 
Amsterdam .. ee ° 95 | Amsterdam .. . a 31 
Bombay ée na ea 183 Buenos Ayres eo ws oe 43 
99 Teleg. mat. ee ata 56 Calcutta ee oe PP os ae 
Buenos Ayres ee es ee ve: Cape Town .. os “e oo 
99 Teleg. mat. vr. ee aa Teleg. mat. .. -- 1,425 
Calcutta .. ee os & Colombo “ ae ee 120 
. Teleg. mat. .. ee 50 Delagoa Bay ee ee ‘- a 
Cape Town .. oe a oo OS Durban “a =e “a <a.) ee 
9 Teleg. mat... «- 1,478 « Teleg. mat. .. -» 1,086 
Colombo .. os ae vo ao East London ee os ce «5S 
Durban as ae ea e- 2,039 # Elec. machinery .. 378 
wa Teleg. mat: .. se O08 Ghent ee ae ee aw 20 
East London os oe ee 395 Gibraltar .. me er “a 91 
Gibraltar .. os ee ee $5 Hamburg .. < Pv = 16 
Hamburg .. es be oa 10 Hong Kong.. im a on an 
Hong Kong .. ee - -- 346 Launceston .. ee oe aor, 
T.iban.. as we “a a 17 Lisbon ae sa we Ps) | 
Madras. Teleg. mat. .. -« Ie 99 Teleph. mat. od 70 
Malta .. aa ia ae 20 Lyttelton .. < ae a 55 
Melbourne .. ae we 1,305 Madras oe as a “sae 
Mozambique. Teleg.mat. .. 190 Mauritius .. aa ee vo 16 
Ostend aa F “a t0 Melbourne .. es as <a 39 
Penang ae es ws ae 33 Oporto. Elec. cable... oe 3 
Perth és <a a <a) ae aa Teleph. mat. .. oo . an 
Port Elizabeth a aia ee 9862 Otago. Elec. cable ea -. 1,582 
Rotterdam. Teleg. mat. oe 18 Paris .. se we ae oa (aan 
St. Petersburg we aa ce 16 » Electric light machinery 629 
Smyrna aS i = ne 32 Penang we ie - ae 23 
Stockholm. Teleg. mat. -- 103 Perth , as ee «-- 102 
Sydney s ue ee -- 669 Pireus. Teleg. instruments .. 536 
Svra. Teleg. mat. ee ee Ie Port Elizabeth an es 41 
Weilington .. ae wa -- OG pa Teleg mat. «s -- 1,897 
a Teleg. mat... “o> ae Singapore .. aa ie «a aan 
oa Teleg. mat. ee -- 8168 
Sulina Cruz . ‘ee we ~ 14 
Sydney xe as ee » 153 
“a Teleg. mat. .. os TH 
Wellington .. a as aa 64 
Total va £12,060 Total ve £15,291 
P mn P 
Foreign Goods Transhipped. 

Rio Janeiro. 49 tons teleg. Azores. Elec. mat. Value £56 
wire ae ee -- Value £ | Cape Town. Elec. machinery.. 150 
Shanghai. Elec. mat. .. ee 98 | Durban. Elec. apparatus o 
| East London. Elec. mat. és 76 
| + Elec. machinery 83 
| Melbourne. Telephones ee 53 

Sydney. 200 elec. lamps o 
Total .. -. £98 | Total .. o. £526 





Electrical Works in Belgiaum.—A Continental corre- 
spondent writes :—™ Affairs as regards the two principal electrical 
works in Belgium, the Ste. Anme Electricité and Hydraulique, of 
Charleroi, and the Cie. Internationale d’Electricité, of Liege, have, 
for a long time, been in a far from flourishing condition. On 
Saturday last the 250-fr. ordinary shares of the former were quoted 
at 73°25, and the 500-fr. shares of the latter at 134°50. These two 
companies had combined, and were pushing a campaign on national 
grounds, to obtain the order for the construction of the new central 
station at Brussele. To the general stupefaction of the industrial 
world, it became known on Saturday that the E. and H. Co. had 
withdrawn their submission. This will probably put the Cie. Inter- 
nationale cut of the running for this contract, and the outlook for 
this company must now be gloomy indeed. The cause of the with- 
drawal of the E. and H. is not difficult to arrive at. The German 
Trust, with the Allgemeine Electrical Co. at its head, was deter- 
mined to have the Brussels command, and they have not stopped at 
buying up the Ste. E. and H. toremove opposition. The price to be 
paid for the active and passive will probably be about 6,000,000 fr. 
The 500-fr. preference shares (obligations) of E. and H. are now 
quoted at 320.” 


Sunbeam Lamps.—We understand that the Sunbeam 
Lamp Co. has received a large contract from the War Office for 
three years, and has also been the successful tenderer to the 
Corporations of Derby and Grimsby. In order to cope with the 
increasing demand for the Sunbeam lamps, extensions are proceeding 
at the Gateshead works. 

Liége Universal Exhibition, 1905.—British manu- 
facturers of electrical mining plant will probably find this Exhi- 
bition worth their attention. The use of electricity in Belgian 
mines, even for lighting, is rare at present, but plants are being 
installed and there is no reason why our manufacturers should not 
have their share of this work. The enormous coalfields in the 
Limbourg province will also soon be opened up, and will certainly 
be fitted up with all the latest appliances. Experts will find this 
section of the Exhibition full of interest, and those who visited the 
recent Dusseldorf Exhibition will be able to note the progress 
made in this industry. The Exhibition Co. will shortly open 
offices in London; in the meantime intending exhibitors should 
apply to the Executive Committee at Li¢ge for prospectuses. 


Glasgow Industrial Exhibition—In connection with 
the Glasgow East End Industrial Exhibition which closes on 
Saturday, first gold medals have been awarded to th following 
electrical firms :—Messrs. Lowdon Bros. & Co.; Paterson, Cooper 
and Co., Ltd, Paisley ; Bruce Peebles & Co., Ltd.; the British 
Electric Plant Co., Alloa, N.B.; the Simplex Steel Conduit Co., 
Ltd., Birmingham ; and the British Westinghouse Electric Co. 


Catalogues and Lists—The CuLoripe ELEcrRicaL 
SroracE Co., Lrp, have just issued a handy little catalogue 
(62 pp.) of their “ Exide” accumulators which have been put upon 
the market for electric vehicles and for ignition purposes. Tables 
of prices, outputs, and dimensions, rules for charging and dis- 
charging, and for properly caring for the cells, and much useful 
information are given. 
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Dissolutions and Liquidations.—In the High Court 
of Justice some days ago Mr. Justice Buckley, sitting for the dis- 
posal of companies’ business, had before him a petition by James 
Hinks & Sons, Ltd., for the winding-up of H. Sutton & Co., Ltd., 
of Muswell Hill, His Lordship ordered the petition to stand over 
till next sittings in order that it might be advertised in a London 
aper. 

. The British Electric Separating Co., Ltd., of Swansea, is winding 
up voluntarily for purposes of reconstruction, with Mr. R. P. Pike 
as liquidator. ; 

A meeting of the Electric and General Contract Corporation 
will be held at Coventry on May 6th, to hear an account of the 
liquidation from the liquidator (Mr. E. F. Peirson). 

The Electric Lighting and Fittings Corporation will meet at 
Cook Street, Liverpool, on May 9th, to hear an account of the wind- 
ing up from the liquidator (Mr. Simon Jude). 


Personal.—Mr. Haydn T. Harrison, who has for a long 
time made a speciality of electric street lighting in conjunction 
with the Improved Electric Glow Lamp Co., Ltd., has severed his 
connection with that company, and has been appointed manager of 
the Street Lighting Department of the Reason Manufacturing Co., 
Ltd., of Brighton, whose London offices will now be at 11, Victoria 
Street, Westminster, S.W. 


“ Robertson’ Lamps.—In the current issue of the 
Windsor magazine there appears an interesting article on the 
manufactuse of “ Robertson” incandescent lamps at the Hammer- 
smith works, by Harry Golding. The article is illustrated with 
photographs, showing the various operations involved, and is well- 
written from the popular point of view ; it concludes with sage 
advice regarding the comparative merits of British and Continental 
lamps, and the wisdom of replacing old lamps with new. 


Improved Percussive Drill.—We have received from 
Mr. G. H. Armstrong, electrical engineer, of Chester-le-Street, 
Durham, a description of his new air-driven percussive drill for 
boring rock, coal, and similar substances, which he is introducing. 
He claims that it will drill a 24-in. diameter hole through 12 in. of 
the hardest freestone in three minutes. 


British Westinghouse Contracts—Among the con- 
tracts recently secured by the British Westinghouse Co., are the 
following :— 

Sour LoNpon Exxzcrric Suppty CorpoRaTion.—12 50-Kw. and 
six 18-xw. transformers. 

CovENTRY CoRPORATION.—12 50-Kw. transformers. 

Istinaton BorovuacH Councii.—Supply of meters for twelve 
monthe. 

SypnEY CoRPoRATION.—Singie and polyphase meters for twelve 
months, 


German Electrical Machinery Imports.—A falling- 
off took place last year in the imports of foreign electrical machinery 
in Germany, as will be seen from the appended table :— 


1903, 1902. 

‘Tons. Tons. 

Switzerland ees _ ju .. 899 518 
Austria ... eae ss aes oe, $33 
Belgium ... oes ‘se oe san: nee 110 
France ... a os ass ee 109 
United States ... eis sie sos. - Ce 135 
Gt. Britain = Sas ~ in ee 118 
Other countries ... ae als re | I 111 
Total pas bes ... 1,009 1,434 


The aggregate value of the imports in 1903 is returned at £80,750) 
as compared with £114,750 in 1902. 


Fiji—The Government authorities of Fiji have lately 
given a decision to the effect that “ electrical batteries imported for 
use in connection with marine oil motors” are to be admitted free 
of duty. 


Colliery Plant.—The South Medomsley Colliery have 
recently placed an order with the British Westinghouse Co., Ltd., 
fora complete electric power and lighting installation for their pits, 


Hyatt Roller Bearings.—Although it is only six 
months since the Hyatt Roller Bearing Co.’s large shops at Harri- 
son, N.J., were completed, the demand for Hyatt bearings has 
made it necessary to make a large addition to the machine shop. 


Belfast Electricity Works Extension.—Following on 
the five 400-xw. sets, which Messrs. Mather & Platt, Ltd., have 
already supplied for this electric lighting station—four in 1899 and 
one in 1900—they have now received the order for a sixth set, also 
of 400-Kw. capacity, generally similar to the one supplied in 1900, 
but embodying several new and improved features in the design of 
both dynamo and engine. The engine is one of Belliss & Morcom's 
self-lubricating three-crank three-cylinder triple-expansion type, 
running at 330 revolutions per minute and designed to work either 
condensing or non-condensing with steam at 160 lbs. pressure and 
superheated 50° F. The dynamo isa six-pole machine, compound 
wound to give a normal output of 400 xw. at voltages from 440 volts 
to 550 volts, and will be capable of standing an overload of 25 per 
cent. The yoke ring and poles are of cast-steel, split horizontally ; 
the armature is of standard type with a drum winding in a slotted 
core. The machine is carried upon an independent bedplate pro- 
har with flanges for bolting up to a similar bedplate carrying the 
engine, 








For Sale.—On April 14th, Messrs. P. Huddleston & Co. 
will sell by auction a quantity of electrical machinery and appa- 
ratus, of which particulars are given in our advertisement pages 
to-day. 


Robertson Electric Lamps’ Fire Brigade.— On Satur- 
day, March 26th, the prizes won by the above fire brigade in the 
recent London competition were distributed. A concert was held 
in the Works’ Dining Hall, and was attended by about 1,000 of the 
employés and their friends. Mr. Hirst, the chairman of the com- 
pany, occupied the chair, and was accompanied by Mre. Hirst and 
several friends. Among other visitors were Captain Miller, the 
chief of the Leyton Fire Brigade, and representatives of several of 
the brigades taking part in the competition. The Robertson Fire 
Brigade are now holders of the Championship Cup for London for 
the best aggregate points in the whole of the competition, and also 
the Challenge Cup for the best individual performance at the 
competition. One man, F. Goulden, took part and won a prize in 
every competition in the programme. After the distribution of 
the prizes, Mr. Wilson, the manager, proposed a vote of thanks to 
Mr. Hirst for presiding, and this was carried with musical honours, 


Pumps for Battersea——The B.C. has lately placed 
with Messrs. Mather & Platt, Ltd., an order for a second electrically 
driven pump for drawing the necessary condensing water from the 
Thames and lifting it to the tark on the top of the engine house. The 
pump is of Mather & Platt’s high lift turbine type, No. 7 size, capable 
of delivering a maximum of 100,000 gals. of water per hour, whicb, 
however, may be reduced to half that amount when desired. The 
total head will vary 50 to 60 ft., according to the state of the tide 
in the river. The pump is driven by an entirely enclosed steel-clad 
motor of 60 B.u.P., taking current at a preseure of 460 to 520 volts. 
The contract includes a)l the piping and valves, both suction and 
delivery, and the starting and regulating switches, and the whole 
plant is a duplicate of that supplied by the rame firm and put down 
some time ago. 


Trade Announcements.— Messrs. Helps, Wocdfin and 
Co., of Old King Street, Broadmead, Bristol, have been appointed 
agents for the West of England and South Wales for Lord 
Kelvin’s electrical instruments and switchgear, as manufactured by 
Messrs. Kelvin & Jas. White, Ltd., Glasgow. 

The offices of Messrs. J.H. Heathman & Co. have been removed to 
10, Parson’s Green, Fulham, 8.W. Owing to the increased demand 
for their patent ladders, additional buildings for:stock and show- 
rooms and factory are to be erected. 

The Consolidated Electrical Co., Ltd., have justappointed as agents 
for Scotland, the Power Appliances Co., of 22, Rentield Street, Glas- 
gow, and for the West of England & South Wales district, Mesers. 
Drewett & Hood, of 26, Bath Street, Bristol. At both addresses 
stocks will shortly be kept of the company’s various manufactures, 

The E. & A.O. Co., Ltd., have taken a set of offices at 1, Temple 
Street, Birmingham, where they will have a show and stock room 
under the management of Mr. V. J. Delebecque, and customers in 
that district should send their inquiries aud orders direct to the 
above offices. 

Messrs. Green & Boulding, of 105, Bunhill Row, E.C., have been 
appointed sole European agents for the Star Brass Manufacturing Co., 
of Boston, Mass. (makers of the “ Star” steam engine indicator and 
other boiler fittings) and all communications should be addressed to 
the Bunhill Row address, as the company’s late office in Queen 
Victoria Street is now closed. 

Messrs. Christy Bros. & Middleton, electrical engineers, of Chelms- 
ford, announce that, in order to deal with increased business, they 
have engaged the services of Mr. E. 8. Saunders, recently of the 
British Westinghouse Co., who will represent them in the South 
and West of England. 


Book Notices.—Calculating Tables. By Dr. H.-Zim- 
mermann ; translated from German by L. Descro?x. London: Asher 
and Co. 1904. Price 6s. net. The author points out in the preface that 
arithmetical calculation, though a laborious taek, is indispensable in 
many cases, as, for example, when the workeris unacquainted with 
the use of logs, or when he has to deal with large sums of money, 
requiring not merely close approximation, but absolute accuracy. 
He claims for his tables that, with practice, calculations can be 
made by their assistance more rapidly than by any other means. 
The work consists really of ahuge multiplication table, with notes 
at the foot of each page giving certain powers and roots, areas of 
circles, reciprocals, logs, &c. Great confidence is expressed in the 
freedom of the book from errors, and a reward is offered for the 
detection of such. The principal table contains, on 200 pages, the 
products of numbers from 1 to 999 with numbers from 1 to 100. To 
facilitate references, advantage has been taken of various typogra- 
phical artifices, such as heavy type and thick rules at intervals, 
and grouping of the horizontal lines. The remaining tables give 
the factors of odd numbers from 1 to 999, and a number of impor- 
tant constants, Full explanations and examples are given, showing 
how a great variety of calculations can be quickly made ; shortened 
methods are also given for use where absolute accuracy is not called 
for. The tables undoubtedly represent the fruits of an immense 
amount of labour, and will be found useful for certain classes of 
computations; much practice, however, is indispensable before 
rapidity can be attained. 

Table of Multiplication, Division and Proportion.—By R. H. Smith, 
M.I.M.E. Westminster; Archibald Constable & Co. 1903. Price 
6s. net. This table is mounted on canvas, folding up to 3? x 114 in., 
and is ingeniously arranged so that it need never be opened out at 
full length; one side of the sheet is occupietl with explanations, 
and the other with the table. The scope of the table is from 1 to 
100 and from 1 to 160, and the product of any two numbers between 
these limits can be read off at once. No decimal points appear in 
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the table; the user is to ignore them until the operations are 
completed, finally inserting the point in its correct position by 
making a mental estimate of the order of magnitude of the result. 
This process, while it presents no difficulties to a ready intellect, 
probably offers too many opportunities of error to be trustworthy 
in the hands of the unskilled operator. The instructions for the use 
of the table are given diagrammatically where this is possible, and 
the methods of interpolation described are very ingenious. The 
table is intended for the ready calculation of quantities and costs, 
invoice prices, interests and discounts, wages and wage premiums, 
&e., besides ordinary operations of multiplication and division. 
Given sufficient practice to become adept in its use, no doubt it will 
meet the needs of many who prefer or are obliged to perform their 
calculations arithmetically. 

Oil Engines. By W. A. Tookey. London: Merritt & Hatcher. 
Price 1s. net. This little book deals first with the advantages and 
general principles of oil engines; secondly, with the special 
features of the leading designs, for the guidance of the purchaser ; 
thirdly, with the erection of the engines, for the use of the work- 
mani; and, lastly, with the starting, running, and attendance on 
them. Anappendix gives brief descriptions of the various designs 
of oil engines on the market. The work is essentially practical, and 
is written from a@ common-sense point of view. Numerous sage 
hints to intending buyers are given, regarding the exact meanings 
and values of various technical terms, such as “Test Brake u P.,” 
as distinguished from “Maximum Working Brake u.p.,” &c. The 
instructions for erection are evidently derived from experience, and 
the same is true of the hints to attendants. Nothing seems to 
escape attention ; for example, even the effect of rarefaction of the 
air at high altitudes in diminishing the output of oil engines is 
pointed out, and the'danger of leaving oily waste about is mentioned. 
We recommend the book to purchasers, erectors, and attendants, 
with confidence that they will find it extremely useful. 

The Central. London: Unwin Bros. March, 1904. The second 
number of this young magazine has come to hand, and is in every 
way worthy to compare with its predecessor. ‘The frontispiece is a 
portrait of Prof. O. Henrici, who is regarded by all old Central men 
with real affection and esteem. An illustrated description of the 
engineering laboratories and workshops, and of the course of study 
in surveying, is given by Profs. W. C. Unwin and A. G. Ashcroft, 
and an excellent sketch of the huge electrical power supply of 
Montreal by J. M. Donaldson, in addition to other interesting 
articles. The editors, Dr. E. F. Armstrong and Mr. M. Solomon, 
announce that two more numbers will be issued this year, in June 
and November respectively. 

The Engineer’s Year-Book. By tH. R. Kempe, A.M.Inst.C.E. 
London: Crosby Lockwood. 1904. This well-known work is now 
in its eleventh year of publication, and hardly needs recommenda- 
tion. We note that in the new edition, amongst the usual amend- 
ments and additions, a section on tramways has been included, from 
the pen of Mr. W.H. Smith, and the work of the Standards Committee 
has also been utilised. The number of pages has now reached 900. 
Having regard to the enormous amount of practical information 
contained in the volume, and the large variety of subjects dealt 
with, the year-book should be an indispensable desk companion to 
an engineer. 

Logarithms for Beginners. By C. N. Pickworth. London: Whit- 
taker & Co. 1904. Price 1s. The author of this handbook, having 
produced an excellent manual on the slide rule, has turned his 
attention to the underlying principles, which he finds somewhat 
inadequately treated in text books on algebra and trigonometry. 
These principles are first very clearly explained, with numerous 
illustrative examples, and without unnecessary digressions into the 
mathematical theory of indices and logarithms ; the practical use of 
logarithms and of logarithmic tables is then fully dealt with and 
exemplified. Tables of four-figure logs and anti-logs are given at 
the end of the book. We have nothing but commendation for the 
work, which will certainly be of great use to the student. 

“Manipulations et Etudes Electrotechniques,” by L. Barbillion. 
Paris: Ch. Dunod. Fr. 12 50. 

“Some Features of American Education,” by Robt. Blair. 
Dublin: Department of Agriculture and Technical Instruction. 

“Transactions of the Institute of Marine Engineers.” Vol. XV., 
Session 1903-4. London: The Institute. 

“Technological and Scientific Dictionary.” Part I. Complete in 
15 parts. London: Geo. Newnes, Ltd. 1s. net. 

“The Statesman and the Bishop.” By J. Draper. London: 
Archibald Constable & Co., Ltd. 1s. net. 

“ Fortschritte der Elektrotechnik.” 1903. Part II, Berlin; 
Julius Springer. Price 8 marks. 








LIGHTING AND POWER NOTES. 


Birmingham.—The report of the Electric Supply Com- 
mittee, to be presented at a special meeting of the City Council on 
the 12th inst., deals with the proposed extension of the Corporation’s 
electric light undertaking. It is pointedjout thatjon July 31st, 1901, 
the Electric Supply Committee submitted to the Council a scheme 
fora generating station with an ultimate capacity of 10,000 xw., 
at an estimated cost of £239,220; but this scheme has not 
been proceeded with, and only a portion of the loan has been spent 
or borrowed. The unexpended portion of the loan is £167,776. Under 
the Corporation Act, 1903, the Council obtained powers to work 
tramways in the city, subject to the existing leases; and in May 
last it was decided to proceed with the electrification of the whole 


of the tramways, the leases of which expire in 1906. The length of 
the tramways is about 244 miles. The leases of the remaining 
tramways, having a length of about nine miles, expire in 1911. The 
resent stations are taxed to their utmost capacity in times of top 
oad, and no considerable extension of them is possible, and the 
Committee is convinced that a larger scheme than that submitted 
to the Council in 1901 is not only necessary, but will prove in the 
end to be more economical. The total kilowatt capacity of the 
existing stations is 5,260. The estimated cost of erecting and 
equipping the station to a capacity of 22,000 xw. is £510,000, 
including £130,000, the estimated cost of the buildings. For the 
present the Committee believes that the needs of the department will 
be met by the equipment of the station to a capacity of 8,500 kw. 
—viz., 3,500 for private lighting, 3,500 for tramway purposes, 
and 1,500 spare plant, at a cost of £260,620. Six sub-stations will 
ultimately be necessary, including the existing station at Parker 
Street, where certain alterations will be required. ‘The cost of the 
sub-stations and equipment is estimated at £132,200. For the first 
equipment it is proposed to install four of such stations, one of 
them being the Parker Street station, at a total estimated cost of 
£55,186. The estimated cost of the first equipment is as follows :— 
Main generating station: Buildings, &c., £106,000; boiler-house 
plant, £29,947; engine-house plant, £113,618; circulating water 
plant, £9,130; workshop equipment, £1,925; total, Summer Lane 
first equipment, £260,620; sub-stations and first equipment, £55,186 ; 
underground cables, £123,336; meters, £2,000; total, £441,142. 
The Committee recommends that the L.G.B. be asked to cancel their 
sanction to the previeus loan so far as relates to the unexpended 
portion, amounting to £167,776 14s, 1d., and that the Finance Com- 
mittee be authorised to apply for the necessary sanction. 


Coyentry.—The City Council has instructed the engineer 
to obtain tenders for the pipe work required in connection with the 
new generating set, and the crane required. The Council is taking 
steps to apply for sanction to a loan of £31,575 for extensions. 


Devizes.—The T.C. has appointed a special committee 
with power to call in expert advice to further consider the E.L. 
question. 


Dorking.—The Dorking Electricity Supply Co., who 
have leased the U.C.’s prov. order, last week completed laying 
their mains, and are now in a position to supply the town with 
electricity. The charge is at the rate of 7d. per unit for the first 
hour, and 4d. per unit afterwards, with an alternative of 6d. per 
unit for any quantity. Prepayment meters of either 1d. or 1s. type 
can be installed, arranged to supply at 7d. per unit. For power and 
heating purposes the charge is 4d. per unit for the first hour per 
day, and 14d. after, or a flat rate of 24d. The wiring of premises is 
undertaken, and may be paid for in cash, or payment over a period 
of years; a system of “free wiring” is also largely used. The 
company also hire out motors and arc lamps, radiators, cookers, &c. 
The generating plant consists of Babcock boilers, Belliss engines 
and Parker dynamos, while the storage battery contains some 
260 cells. 


Dublin.—The report of the Electric Lighting Com- 
mittee on the tests of the generating plant at the Pigeon House gene- 
rating station has been issued. It embodies Mr. Hammond’s report 
dealing with the official tests conducted from February 27th to 
March 11th last. From this it appears that the— 

“1, Principal points in which the generating plant complies with 
the specification—Capacity of engines, parallel running, absence of 
nuisance outside the works, ability to run condensing and non- 
condensing, capability of working with superheated steam, cyclic 
variation, hand adjustment of governors, steady running, capacity 
of alternators, insulation resistances, temperature rise of alternators, 
self-regulation of alternators, excitation watts of Nos. [ ? ], capacity 
of exciter, temperature rise of exciter, freedom from sparking. 

“9. Principal points ia which the generating plant does not 
comply with the specification—Range of governors, momentary 
variation of governors, excitation watts of No. 4, regulating 
resistances.” 

In spite of these excellent results, many points of detail are 
unsatisfactory—such as oil consumption, guides running hot, 
larger engines have considerable rock and hammering of dashpots 
is very marked, ithe wipers on the valve gear are unduly worn, 
engines are not free from knock; other points are undue wear in 
bearings, oil creeping, steam and water leakages. As a result of 
these defects Mr. Hammond was compelled to reject the engines, 
and so informed the Committee. 

The contract for the generating plant was held by the General 
Electric Co., with Messrs. Duncan, Stewart & Co., Glasgow, as sub- 
contractors for the engines. As a result of a conference between 
the Committee, Mr. Hammond, and the managing director of the 
G.E. Co., the latter has agreed to undertake the reconstruction of 
the defective engines, and, if necessary, to replace them entirely. 
They are further prepared to erect for the coming winter a new 
1,000 or 1,500-xw. set for use during the reconstruction of the 
present plant, the new plant to be taken over by the Corporation 
when required, but payment to be deferred for two years from the 
date of the engineer’s certificate of completion. The price to be 
based on competitive rates to the satisfaction of the Corporation 
and the L.G.B., and to be fixed before any work is done under the 
agreement, except urgent work. If the supply does not call for the 
additional plant, no charge is to be made for it. 

The Committee recommends the Council to agree to this offer, 
as the available capacity (2,000 kw.) of the works will probably be 

xceeded next winter. 
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Dover.—The T.O. has applied to the L.G.B. for a loan 
of £11,260 for E.L. purposes. It is proposed to provide an 
additional 400-kw. Parsons turbo-alternator, and auxiliary plant. 
Arrangements have also been made for a loan of £150,000 for the 
purchase of the undertaking on May 6th. 


Glasgow.—Draft specifications have been prepared and 
submitted to the Trustees of the Clyde Navigation for the electrical 
cranes for the outer basin of Clydebank Dock. 

The dispute between the Caledonian Railway Co. and the 
Corporation tramways and electricity departments in regard to the 
question of the supply of water from the canal for Port Dundas and 
Pinkston stations for condensing purposes is practically settled. 

A B. of T. inquiry was to be held into the orders for electric 
lighting for Kilpatrick and Vale of Leven in Dumbartonshire, 
and Shettleston and Bothwell in Lanarkshire. The orders are pro- 
moted by the Clyde Valley Electric Power Co. 


Gloucester.—The T.C. has fixed the price of energy for 
the tramways at 14d. per unit, and for lighting the tramway depdt 
at 2d. per unit. 


Hexham.—The application of Mr. James Hall, of 
Dilston, for the prov. order for the electric lighting of Hexham and 
district has been granted by the B. of T. 


Halifax:—It has been decided to lay a new feeder from 
the Electricity Works to Wards End, length 1,029 yds., at an 
estimated cost of £811 10s. 


Heckmondwike.—At a special meeting of the E.L 
Committee, a recommendation to expend a further sum of £5,009 
on much needed extensions to the electrical undertaking, was 
referred back to the Committee. 


Leigh.—Mr. G. F, Metzger, who has been called in to 
give expert advice to the Corporation with regard to its electricity 
undertaking, recommends a complete change of existing conditions 
at a cost of £6,500, or, as an alternative, that new works should be 
erected on a different site. Mr. Metzger reports the undertaking to 
be in a very unsatisfactory condition; “it appears to have been 
designed as if extensions would never be required.” They are now 
urgently necessary. 


Liverpool.—The annual report of the lighting depart- 
ment of Liverpool, preparcd by Mr. C. R. Bellamy, A.M.1.C.E., 
shows that Liverpool is now lighted by 17,720 public lamps, 
of which 18,918 are street lamps, including 13,279 incandescent 
gas, 185 10-ampere electric arc, and 454 flat flame gas. The 
total mileage of roads lighted at the end of December, 1903, 
was 436? miles, of which 44 miles were lighted by electricity. 
The number of electric meters tested was 2,770, the testing fees 
of which amounted to £138 15s. The electrical department was 
also debited with £220 per annum for maintenance. 


Lovdon,.—WanpsworrH.—The B.C. has decided to ask 
the County of London Electric Supp!y Co. to reduce the charge for 
energy for lighting to a flat rate of 43d. per unit. 

FuiHamM.—The B.C. has agreed to take a lease of the engine room 
of the Granville Theatre and fit it up as a sub-station at an estimated 
cost of £950. 

BERMONDSEY.—The B.C. has sanctioned the expenditure of £1,115 
for further extensions. The Electricity Committee reported that 
at present a charge of £20 a year is mace for each arc lamp, 
including incandescent fittings, and for incandescent lamps, £4 for 
two 16-cpr.; £5 10s. for three 16-c.P.; £6 10s. for four 16-o.P., 
inclusive of maintenance. These charges worked out at 2°49d. per 
unit, or deducting maintenance, 2°20d, whereas the actual cost to 
the undertaking was 3:'2d. per unit. The Committee recommended 
that in future the charge for street lighting be 3d. per unit, 
exclusive of cost of maintenance. This was agreed to. 

BETHNAL GREEN.—The B.C. has resolvei to supply electric 
light and to erect a dust destructor, in connection with the 
generating station, the total expenditure iuvolved being about 
£200,000. 


Macclesfield,—At a special meeting of the E.L. Com- 
mittee, held for the purpose of arriving at a decision in regard to 
au electrical scheme for the borough, an amendment that the Council 
saould advertise for tenders to lease the prov. order was carried by 
7 votes to 5. 


Malton,—The U.D.C. has approved the plans of the elec- 
tricity station proposed to be erected by the Northern Counties 
Electricity Supply Co. 


Morecambe.—The T.C. has entered into an agreement 
with the General Electric Co., Ltd., for the supply of motors for 
hiring-out purposes. 


Rettord.—At the meeting of the T.C. on March 25th, 
the town clerk reported that the B. of T. had intimated that they 
wonld not permit the E.L. order, which had expired, to be extended 
much longer. The Council decided t>» ask for further time, 
arrangements having been made with the Derbyshire and Notts. 
Electric Power Co, to bring a supply of electricity to the 
boundary of the borough, where the Council will take control and 
distribute if. 


Runcorn,— Negotiations are in progress between the 
Mersey Electrical Co. and the U.D.C. for. the acquirement of the 
Ruacorn electric lighting order, which expires next June. It is 
proposed to lay out electric tramways in connection with the 
scheme. 


Salford.—The scheme for extending the electricity 
undertaking includes estimated expenditure on cable works in 
certain streets, mains, and private service terminals, new motors, 
and a new workshop. Energy is to be supplied in the near 
fature to fulfil a tender for -upplying light and power to the Man- 
chester Ship Canal Co. The existing borrowing powers of the 
Corporation (extending to £397,000) are not yet all exhausted, and 
the balance remaining (£36,000) will be available, in part, for the 
new requirements. The total capital expenditure of Salford 
electricity undertaking, as shown by the amounts cf loans previously 
sanctioned by the L.G.B. is £566,814. The Board’s inspector, at the 
inquiry held recently, expressed some dissatisfaction at not getting 
the figures in fuller detail, and the inspector said he must take it 
that the estimated requirement of £25,000 was a mere assumption. 
The LGB. requirzd to know everything connected with the 
scheme, and how the estimate was arlived at. The Corporation stated 
that the number of consumers could hardly be arrived at, but they 
would be able to supply up to 500. 


Salisbury.—The local E.L. company offered to supply 
energy for lighting the Workhouse at 4d. per unit, with £193 for 
installing 179 lamps. The offer, however, was refused by the 
Board of Guardians. 


Shawinigan Falls.—The Shawinigan Falls Water 
Power Co. has recently completed a pvower transmission line to 
Sorel. The energy is transmitted to Joliette, Quebec, at a pressure 
of 50,000 volts, and there transformed down to 12,500 voite, the line 
then crossing the St. Lawrence River. Aluminium cable has been 
used throughout. A second line to Montreal, with a capacity of 
10,000 u.P., is to be erected.—Jndustrial Canada. 


Southampton.—The Electricity Committee bas reduced 
the price of energy to the Tramways Committee to 24d. per unit in 
lieu of 23d. per unit; the charge for private lighting was reduced 
toa flat rate of 44d. per unit to consumers on the 200-volt circuit. 


Spain.—Application has been made for a concession for 
the public and private electric lighting of the town of Bstera. 


Todmorden.—The L.G.B. has written sanctioning the 
borrowing of £20,000 for the purposes of electric lighting, and 
£6,000 for a refuse destructor. 


Torquay.—The Electrical Committee recommends with 
regard to the proposed new electrical station, that the Council 
revert to the first site close to the refuse destructor instead of that 
in the Lymington Road. The cost would thus be reduced for the 
building to £8,471, as compared with £11,105. A third scheme was 
put forward combining the advantage of both, and to cost £9,103, 
as against £11,105. Subsequently it was agreed to refer the whole 
subject back to enable the Committee to give its consideration to 
all three schemes, and present a detailed report. 


Wilmslow and Alderley.—The B. of T. has sanctioned 
the Wilmslow scheme of the Wilmslow and Alderley Edge Electric 
Lighting Co. The company propose to erect a new generating 
station and lay cables along the principal thoroughfares. The 
Urban Council proposed to introduce electric lighting in the first 
instance, but the ratepayers petitioned against it, and the scheme 
was abandoned. 


Wimbledon.—The U.D.C. has applied to the L.G.B. 
for a loan of £6,600 for the provision of E.L. mains, transformers, 
sub-stations, meters, &c. 


Wisbech,—A ratepayers’ meeting bas been held in 
opposition to the resolution recently passed by the T.C. to accept 
the terms of the National Electrical Construction Co. for lighting 
the town. 








TRAMWAY AND RAILWAY NOTES. 


Ashton.—The Assessment Committee has reduced the 
assessment of the plant of the South Lancashire Tramways Co. from 
£500 to £494, and that of the rails, poles and plant from £494 to 
£360. 


Belgium.—The Brussels Tramway Co. has now con- 
verted its lines almost entirely to the overhead trolley syste, a 
few short sections being worked on the underground conduit method 
and by means of steam cars. During 1903 the receipts largely 
increased and the net profits exceeded £96,000, which sum has been 
mostly paid away as dividend on the various classes of shares. At 
present the company has an equipment of 849 motor-cars and 
trailers. In the case of the Antwerp tramways, which have been 
in course of transformation tothe overhead trolley system, the last 
horse traction line was discontinued in November of 1903, so that 
the scheme of conversion has been completed two years before the 
date stipulated in the concession. As it was impossible to finish 
the power station as promptly, the supply of energy has been 
furnished by the local electric lighting company, so as to obviate any 
delay. ‘lhe net profits of the tramway company for 1903 amount 
to £35,700, which is to be divided among the different classes of 
shareholders. 


Berlin.—The report for 1903 of the Berlin Grand Tram- 
ways Co., which has ashare capital of £4,289,250, and whose entire 
network is now worked by electric cars, shows net profits amount- 
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ing to £412,227 as compared with £367,776 in 1902; and a dividend 
has been declared at the rate of 8 per cent. as against 74 per cent. 
in the previous year. Almost the whole length of 304 miles of 
track are operated on the overhead trolley system, only 1°86 mile 
being arranged on the underground conduit method in order to 
comply with the requirements of the Government and local autho- 
rities. The cost of maintaining this short length of conduit line 
was heavy, the outlay being no less than £4,128 during the year. 
The ratio of working expenses to gross receipts for the entire 
system amounted to 53°88 per cent. as compared with 55°41 per 
cent. in 1902. The report states that in order to secure economy in 
the consumption of current, a number of meters have been pur- 
chased and placed in the motor-cars, and although the experiment 
has not yet been completed, it promises to yield favourable results. 
During the working year a total of 13 persons were killed, 1,397 
were slightly injured, and 184 severely injured. 


Blackpool.—The double line of tramways at Blackpool 
has been officially inspected, and is now cpen for traffic. The new 
line extends from the Central Pier to Alexandra Road, on the north 
side of the Victoria Pier, South Shore, completing the double line 
throughout the length of tte Promenade. 


Cheltenham.—The Light Railway Commissioners, who 
held an inquiry lately in Cheltenham, have sanctioned the laying of 
single line in the narrow part of High Street between Bath Road 
and Cambray Place. Messrs. Dodd & Dodd, of Birmingham, 
prepared the various plans and gave evidence at the inquiry. 


Glasgow.—The running of the T.C. cars over the part 
of the Paisley system, which has just been finished, has been delayed 
meantime. 


Hyde and Stalybridge.—The erection of an electrical 
sub-station has been begun at Hyde. The central generating 
station on the boundary between Dukinfield and Stalybridge is 
nearly completed, avd it is expected that the tramlines will be 
ready for traffic about a fortnight hence, as regards these two 
boroughs ; between Stalybridge and Hyde, cars cannot be run 
before midsummer. 


Lancaster.—From statements made at the “budget” 
meeting of the T.C. on March 30th, it appears that the total loss on 
the electric trams up to March 31st is £4,977 148. It is proposed 
to meet £2,101 98. this year, and leave £2,876 to pay next year. 
Alderman Smith, the chairman of the Committee, explained that the 
Corporation had borrowed £51,000 for tramway system, but had 
only spent £29,000. The other routes had been delayed, and in 
consequence they had to meet the interest and redemption on the 
whole capital. This accounted for the deficit, which was equal to a 
rate of 23d. in the £, a proportion of the 6d. increase in the rates. 


L.C.C.—At last week’s Council meeting Lord Welby said 
the estimate of receipts for the year from the Council’s.tramways 
was £578,500, and up to March 19th the Highways Committee 
reported that the receipts had been £498,363. If they took 
£17,000 as a fair estimate for the remaining 12 days of the 
financial year, the receipts would amount to £515,363. That would 
be £63,137 below the estimated receipts. He promised to explain 
in his annual financial statement how it was proposed to make up 
the deficiency. 


Liverpool.—The Tramways Committee has recom- 
mended that the City Council sanction the borrowing of £75,000 for 
the purchase of land in Hatton Garden and the erection of tramway 
premises thereon, 


Liverpool—Southport Electric Railway.—On April 
5th this electric railway was opened for passenger traffic. Being 
Easter Tuesday a large number of travellers passed between the two 
towns. The first electric train left Southport at 10.15 a.m., and the 
first from Liverpool was at 11.30 am. The trains ran successfully 
throughout the day. Steam trains are also being run, but they will 
be gradually reduced to vanishing point. 


London United Tramways Extensions.—The line 
connecting Hammersmith Broadway District Railway with the City 
vid Acton, Ealing, Hanwell, Southall, Hayes, Hillingdon, and 
Uxbridge Town has now been constructed. On Monday evening a 
party of the company’s officials made an initial trip over the line for 
the purpose of testing the new works. The car started at eight 
o’clock from the Chiswick depét, reaching the old terminus at 
Southall shortly before nine, and Uxbridge terminus about 9.45, 
leaving on its return journey at 10. With the completion of the 
depét and sub-station at Hayes within the next few weeks, the 
works will be ready for the official inspection of the Board of Trade, 
when the line will be opened for public traffic. 


Manchester and Salford.—The amalgamation, or 
“ federation ” (to use a new term, in this connection) of Manchester 
and Salford, will, if carried out, have an important bearing on 
the electricity and tramway undertakings of the city and borough. 
It has been an open secret for some months past that a movement is 
on foot for the consolidation of the municipal interests of what is 
really one great community. This is now taking a more concrete 
shape. Salford has, till now, been totally opposed to all idea of 
amalgamation, in the ordinary sense, but the advantages of a unifica- 
tion of interests are so obvious that a modified form of amalga- 
mation, under which the borough would not lose its identity, is 
being seriously considered. The Council is to be asked to appoint 
& committee who will inquire into the matter from the ratepayers 
point of view. It isrecognised that at present there is a consider- 
able overlapping in administration which might be avoided. The 





tramway conveniences both of the city and borough would be 
improved under one system, and # similar advantage is looked for 
as regards electricity. In other directions also, more particularly 
in the matter of public improvements, and communications between 
one district and another, Salford would benefit largely by federation, 
whilst retaining its municipal associations. The details of the 
scheme are understood to have been considered privately, but they 
have not been allowed to transpire. 


Manchester.—Our correspondent writes :—“ Electric 
car fatalities are becoming unpleasantly frequent in Manchester and 
Salford. Several young children have been killed during the last 
week or two, through running under or being knocked down by the 
cara. In the case of a child fatally injured in Stretford Road, it 
was stated at the inquest that the cradle of the life-guard, instead 
of receiving the child, pushed it along for some yards, and then 
passed over it. The car had to be ‘jacked up’ before the child 
could be removed. The automatic life-guards now in use, though 
acknowledged to be the best that have been tried, are not, it would 
appear, always effective. A similar accident happened to a little 
girl in Salford.” 

On Good Friday the new tramline from Cheetham Hill to the 
Middleton Road entrance to Heaton Park, the newest and most 
attractive of the public parks of Manchester, was used for the first 
time. The traffic from the city to Heaton Park during the summer 
season is very heavy. 


Middlesbrough.—At an inquest held here into the 
death of a four-year old child who was knocked down by an electric 
car, the evidence given by a spectator was that the car was 
travelling at seven or eight miles an hour, that the car went off 
about 30 yards after the child was knocked down, the brake not 
appearing to act properly. Mr. Fritz Rogers, the tramway com- 
pany’s district, manager, said that there was no reliable guard in the 
market, 


Northern Railway of France.—The Northern Rail- 
way Co. of France are at present installing a transformer sub- 
station at the Amiens Railway Station. The direct current supplied 
by the power house is to be transformed here into single-phase 
alternating current, and transmitted over a distance of 5 km. to 
Longueau, where it will be utilised for the lighting of the railway 
station. The Amiens sub-station will contain two 35-Kw. Westing- 
house rotary converters, which will be supplied with direct current 
at 125 volts, and will give out single-phase current at 88 volts, 
50 periods. By means ofa 30-Kw. Westinghouse transformer, the 
alternating voltage will be raised to 3,500. This transformer is fitted 
with multiple contacts, by means of which the number of secondary 
coils can be varied, so that a constant pressure may be maintained 
at the consumption terminals. This will allow the primary voltage 
to vary 5 per cent. each way. At the Longueau Railway Station 
the pressure will be lowered to 115 volts by means of a 28-Kw. 
Westinghouse transformer. All the electrical plant is being supplied 
by the French Westinghouse Co. 


Paisley.—The first and eastern section of the electric 
tramway system from Hawkhead to Paisley Cross was com- 
pleted on Monday last week, and the same evening a Glasgow 
Corporation car traversed the line. 


Pemberton.—The U.D.C. has received sanction to 
borrow £16,155 for the construction of electric tramways. 


Safety Precautions on the Berlin Railway.—Among 
the latest safety precautions which have been introduced on the 
Berlin elevated and underground electric railway, may be men- 
tioned the installation in the driver’s compartment of a short- 
circuiting switch, so that the current passing along the third rail may 
be earthed and the fuses blown at the power station, thus rendering 
the section dead. An alternative means of short-circuiting is 
afforded by a portable bar which is provided with insulating 
handles of some length, and which can be placed by the driver 
across the third and return rails. These devices are only intended 
for use in the tunnel sections of the railway if it should be neces- 
sary for passe ngers to alight from a train, and proceed to the next 
station, or to the escape shafts which are being formed between the 
stations. The tunnels are now lighted from two independent 
circuits at intervals of 52 ft., and fire extinguishers are located in 
them at distances of 325 ft. The hydrants and sandboxes at the 
stations have been doubled, and each station is directly connected 
with the fire brigade stations by means of an alarm wire. In 
addition to these arrangements, the carriages are equipped with 
portable sandboxes and with other fire extinguishing appliances 
utilizing water. é 


South-East Lancashire.—The South Lancashire Tram- 
ways Co. are about to lay lines, connecting with the Farnworth 
Council’s tramway system, at the boundary of Farnworth and 
Little Hulton, along the Worsley and Bolton Roads, to Walkden, 
as far asthe Ellesmere Monument. The lines will be carried from 
the latter point along the Manchester Road to Swinton, where the 
Salford car service now terminates. 


South Harrow and Ealing Electric Railway.— 
From the Daily Jelegraph we gather that oa Saturday this electric 
railway “broke down for the fourth time, and steam locomotion 
was substituted.” 


Sunderland.—On the 29th ult., Major Druitt, L.G.B. 
inspector, held an inquiry at Sunderland as to the application of 
the Corporation for sanction to effect certain alterations in various 
routes. That particularly under consideration was the Roker 
section, in regard to which it was proposed to construct a loop line 
to ease the traffic, which was very heavy in the summer season, 
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when many thousands flocked down to the seaside. At present the 
system consists of a double line from the town to Roker Promenade, 
and about # mile along the coast. Avery large proportion of the 
passengers go no further than the south end of the Promenade, and 
to meet this traffic a very large number of cars are run thus far and 
no further. This necessitates the use of cross-over points, and to 
some degree causes a delay, as the cars intended to go to the 
terminus cannot pass until the other cars are shunted on to the 
townward or up line. To obviate this, it was proposed to take a 
single line from the down line at Harbour View along Roker Park 
Road, through St. George’s Terrace, and on to Roker Terrace, along 
which the main line now runs. The Corporation was represented 
by the town clerk, and Mr..Hans Hamilton, barrister, represented 
those who objected .to,the proposals. Mr. J. F. C. Snell, electrical 
engineer, explained the suggestions. He also stated, in answer to a 
question. by counsel, that on holidays and trip days as many as 
80,000 people visited. Roker. Mr. Hamilton made alternative 
suggestions, all of.which Mr. Snell declared impracticable. Mr. 
Hamilton said the objection was that by taking the trams along the 
streets specified the property would be deteriorated, and it would 
be most unfair, as many people had gone to these places to escape 
the noise of the trams, e estate agent of Sir Hedworth William- 
son said he had experienced difficulty in selling sites where it was 
thought the trams would run. Evidence was also given as to the 
effect on the buildings by the running of the tramways. After 
hearing various witnesses, Major Druitt said he would report to the 
Board. 





TELEGRAPH AND TELEPHONE NOTES. 


Congo Free State.—The telephone and telegraph have 
just been installed between Kalemte-Temte, Kassongo, Kahambane 
and Basaka. The systems are working well. 


Long-Distance Telephony in Europe.—The total sum 
expended in establishing and developing the German Imperial 
telephone service exceeded £12,600,000 at the end of March. 
Among the long-distance lines, the first place is occupied by that 
connecting Berlin and-Paris,- which represents 735 miles. The 
second is between Berlin and Buda-Pesth, which is 607 miles long; 
the third joins the German capital and Memel, and is 587 miles; 
and the fourth, which connects Berlin with Basle, has a length of 
572 miles. In addition to these, there are various other German 
lines which exceed 310 miles, and that which is the most used lies 
between Berlin and Frankfort-on-the-Maine, this having an average 
of 485 conversations daily. A considerable extension of the night 
telephone service between Germany and France has just been 
made, and also between the former country and Switzerland. In 
the latter case, the connection between Berlin and Basle is formed 
by a twin conductor established vid Stuttgart, and as«experiments 
have shown the possibility of communicating with other Swiss 
towns along the same line, the service has been extended to Zurich, 
Lucerne, Geneva, St. Gall, Berne, Rheinfelden, Winterthur, and 
other towns. A slight development of the service has also taken 
place with Belgium. 


The Nordenham Cable Works.—The German Emperor, 
immediately before starting on his Mediterranean tour, paid a visit 
of inspection to the cable factory of the North German Marine Cable 
Works Co. at Nordenham, where the final section of the second 
German Atlantic cable was approaching completion. 


Protection of Telephone and Telegraph Wires.— 
The Prussian Minister of Public Works has issued a new regulation 
relating to the protection of telegraph and telephone wires from 
the working of secondary electric railways. It is provided that 
police protection shall henceforth be enforced in so far as such in- 
stallations and the safety of the personnel might be endangered by 
the construction and operation of these light electric railways. As 
dangerous in this connection are to be regarded (1) the coming into 
contact with the conductors ; ‘ (2) heating effects, electrolytic effects, 
aod the effects upon life and health which may arise from the use 
of the earth as the return; and (3) mechanical damage to telegraph 
or telephone wires during the establishment and working ofJithe 
railways. 


The Steljes Typewriting Telegraph in Italy.—Im- 
portant demonstrations of the working of this instrament were 
carried out by Mr. 8. de Stefani for the Italian Government and 
railways and others last week. The first exhibition took place in 
the presence of the Government and railway officials at Milan, over 
the line from Milan to Rome and back, 1,600 km. in length; the 
second demonstration was arranged over the Milan-Brescia tele- 
phone line, 200 km: long, and was witnessed by many eminent engi- 
neers. Both trials were entirely successful, the instruments acting 
as efficiently as if they had been directly connected. 


Wireless Telegraphy between Heligoland and 
Hamburg.—The station which was established some ‘time ago’ at 
Heligoland by the Navy Board is of German historical interest, from 
its association with the early experiments of Prof... Braun in the 
direction of telegraphy without wires. In this connection’ it is 
stated that, by the utilisation of the Telefunken system (Slaby- 
Arco & Braun), messages were simultaneously transmitted during 
the latter end of March from the Heligoland station to the new 
steamer Cap Bianco, which was lying in Hamburg harbour, and to 
a Dutch station erected in a shipbuilding yard at Amsterdam. Tha 
longest distance covered is about 186 miles, and the telegrams were 
transmitted with absolute distinctness and free from error. 


Telegraphic Interruptions and Repairs :— 
Casius, _InrennvrTzD, REPAIRED 


Dominica-Martinique .. ee oe ee 
Bt. Lucia-Martinique oe ee ee we ee May q, 1902 ee ee 
Trinidad-Demerara No.1 .. ee ee eo Aug. 27,1901 .. ee 
Cayenne-Pinheiro eo ee Cee tiee:Ctéi‘éee:«C a, 18, 1908 ee 
New York-Hayti pe ets ee es ee» April 18, 1908 .. ee 


Anjer-Kalianda .. ee ee ee ee o» Aug. 2,1902 .. oe 
Reissa-Issa (Yemen)-Cam: ee ee ee Oct, 22,1902 .. ee 
Tourane-Amoy .. oe ee ee oo «+ Nov. 10,1908 .. eo 
Tarifa-Tangier .. ‘ss ee ee ee -- Jan. 18, 1904 .. 
St. Jacques-Haiphong .. ee és or +» March 7, 1904 .. eo 
Closed Nagasaki-Viadivostock .. oo es Feb, 15, 1904 .. “~ 
{Post Arthur-Chefu .. ee oe -- Feb. 18,1904 . ee 
LANDLINES. 
Seoul-Masampo .. oe ee oe oe o» Feb, 18, 1904 ee 
Seoul-Gensan .. oe oo oe oe Feb. 18, 1904 
Anju-Ping-Yang .. ée ee oe e e- Feb. 25, 1! . * 
Ninguta-Vladivostock .. eo se ee -» March 2, 1904 .. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Acton.—April 12th. The U.D.C. invites tenders for two 
200-kw. motor-generators, switchboard, cables, arc lamps, accu- 
mulators, and crane. See “ Official Notices ” March 25th. 


Barnes,—April 12th. Batteries, boosters and switch- 
gear for the electricity works. See “ Official Notices” March 25th. 


Barrow-in-Fuarness.—April 20th. Condensing plant, 
electrically-driven pump, &c. See “Official Notices” April Ist. 


Belfast.—April 15th. Grease separators and feed 
heaters for the Electricity Department. See “ Official Notices” 
to-day. 


- Chili—June 28th. Electric lighting of the city of 
Punta Arenas (Straits of Magellan). See this column for February 
19th. 

Cuba.—April 15th. Tenders are being invited until 
April 15th by the General Direction of Communications in 
Havana, for the establishment and working of a telephone exchange 
in the town Guantanamo. Particulars may be obtained from, and 
tenders are to besent to, La Direccion General de Com municacionés, 
Havana. 

Edinburgh, — April 23rd. Switchboard extension, 
piping. See “ Official Notices ” March 25th. 


Epsom.— April 18th. Feeder and distributor cables. 
See “ Official Notices ” to-day. 


Foot’s Cray.—The Council invites offers for the purchase 
or working of its prov. order. See ™ Official Notices” March 25th. 


Gillingham.—April. 11th. Engine and dynamo oil, 
and electric meters. See “ Official Notices” April 1st. > 


G.W. Railway.—April 26th. Four 200-Kwand ten 
400-xw. motor-generators, four cooling towers, cranes, and coal and 
ash conveying plant, for Park Royal generating station and various 
sub-stations. See “ Official Notices” April 1st. 

Grimsby.—April 18th. Electrical installation at the 
Alderman Dobson Schools. See “ Official Notices ” April 1st. 

India.—April 13th. The East Indian Railway Co. is 
inviting tenders for electric plant for locomotive workshops, as 
per specification to be seen at the company’s offices in Nicholas 
Lane, London, E.C, 

Italy.—Tenders have jast been invited by the Municipal 
Authorities of Torreimaggiore (province of Foggia) for the con- 
cession for the public and private electric lighting of the town. 

Italy.—August 18th. Tenders are being invited until 
August 18th next by the municipal authorities of Amelia (province 
of Umbria) for the electric lighting of the towa. 

Lancaster.—April 14th. «Permanent way, overhead 
trolley and other tramway work. See “ Official Notices ” March 18th. 


May-Oatway Installations. — The May-Oatway Fire 
Appliances, Ltd., invites tenders for a number of installations of 
its system. See “ Official Notices ” to-day. 5 ie 

Melbourne.—May 13th. .One 750-Kw. direct-current 
steam generator. See “ Official Notices.” March 18th. 

Natal—May 9th. Electric telpherage - system for 
Bonded Warehouse. See “ Official Notices” March 18th, 

Partick.—April 12th. One -500-Kw. ‘steam “dynamo, 
75-Kw. balancer, and switchboard extensions. See “Official 
Notices” April 1st. 

Rhyl.—April 18th. Carbons, meters, oils for the elec- 
tricity department. See “Official Notices” April 1st. 

Royton and Crompton.—April 30th. Permanent way. 
Bee “ Official Notices” to-day. 

(Continued on page 593.) 





| 








ES RTS AIST 


ORR a. 


ie SRE 


NT 


| 
: 












as 
on 














Vol. 54. No. 1,876, APRIL 8, 1904.] THE ELECTRICAL REVIEW. 585 








THE NEW ELECTRICITY WORKS AND TRAMWAYS OF WEST HAM. 







































On the 6th of this month the County Borough of West Ham 
celebrated the formal opening of a new electricity power 
station, which will rank amongst the largest municipal under- 
takings in this country. 
This borough, with a population of close upon 300,000 
I inhabitants, and embracing an area of 4,707 acres, was 
: granted an electric lighting order in 1892, but nothing 
definite was done towards providing an electricity supply 
: until November, 1896, when a loan of £50,000 was sanc- 
. tioned by the Local Government Board for this purpose. 
The supply was commenced in December, 1898, and the 
demand increased so rapidly that it was considered advisable 
to immediately extend the plant. A further loan of £51,000 
was authorised, and extensions to the extent of 2,400 Kw. were 
commenced forthwith. 
The Corporation was advised on all this work by the 
borough electrical engineer at that time, Mr. John J. 
: Steinitz, who prepared and carried out the original scheme 
| and the extensions before-mentioned. Mr. Steinitz resigned 
in July, 1899, to take up an appointment with the Electrical 
Power Distribution Co., and Mr. James K. Bock, at that 
time chief assistant, was appointed borough electrical engi- 
neer, and has since then advised the Corporation on all 
electrical work in connection with the lighting and tramway 
undertakings. 

The Corporation in 1898 and 1900 obtained Parlia- 
mentary powers to enable it to purchase the North 
Metropolitan Tramway Co.’s lines within the borough, and 
also to reconstruct and electrically equip these lines and to 
construct and equip an additional 7} miles of route. 

The introduction of electric traction, and the rapid growth 
in the demand for electricity for lighting purposes, 
necessitated considerable additions-to the generating plant. 
The existing buildings being fully occupied, it was decided, 
in the first instance, to erect a new generating station 
adjoining the original works. On further consideration, and 
in view of the fact that this would necessitate the purchase  2lectrical engineer, Mr. James K. Bock, and the borough 
of certain cottage property and the diversion of aroad, and engineer, Mr. John G. Morley, decided to erect a new 








James K. Bock, A.M.I.E.E., Borouao ELEctTRIcaL ENGINEER. 
































GENERAL View OF ENGINE Room, FROM SWITCHBOARD GALLERY. 





as the supply of water for condensing purposes was uncertain generating station on the site of the old sewage pumping station 
on this site, the Council, acting on the advice of the borough at Canning Town, and to transfer the plant from the Abbey 
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Mills works thereto. This step was taken for reasons of 
economy in the initial outlay, and the future working of the 
plant, which were fully explained to and exhaustively inquired 
into by the Lighting and Tramways Committee at that date. 
Mr. Bock was instructed to prepare the necessary plans and 
specifications for the new installation, and Mr. Morley to 
proceed with the plans and specification for the buildings 
required. 

The system of supply already in use for lighting was 
single-phase alternating, with a periodicity of 50 cycles per 
second, and in preparing the new scheme, Mr. Bock gave special 
consideration to the advisability, or otherwise, of adopting a 
two or three-phase system of distribution for lighting and 
traction; but owing to the extent to which the Corporation 
was already committed to the single-phase system, the 
advantages of the former systems did not appear sufficient to 
justify the very heavy additional expenditure which would 
have been entailed in the conversion. It was consequently 
decided to retain the single-phase system for lighting pur- 
poses, and to install a direct-current supply for traction 
purposes. 

The new power station is situated on the banks of the 
River Lea, on the site of the old sewage pumping station, the 
new buildings being erected on a space formerly occupied by 
settling tanks, the remainder of which are now used as covl- 
ing ponds for condensing purposes. 

The distance from the old station to the new is about 
1} miles, and consequently the work of changing over was 
attended with many difficulties. The work was facilitated 
by the fact that, although some trouble was at first experi- 
enced in synchronising the two stations, they now work per- 
fectly in parallel—the interchange of current being scarcely 
perceptible. 

The whole of the machinery has been built and installed, 
and the arrangement of the same carried out to the speci- 
fication and designs and under the pergonal supervision of 


densers and air pumps in a capacious open trench in the centre 
and below the floor level. The switchboard gallery is erected 
at one end of the room at about 15 ft. above the floor level, 
with an office for the assistant-in-charge opening off one end, 
and an opening at the opposite end from which an iron 
Stairway gives access to a raised platform running along the 





EXTERIOR OF WORKS. 


end of the boiler house. The assistant-in-charge conse- 
quently has the whole system under easy supervision. 
Underneath the switchboard gallery and on the engine 
floor level is a space reserved for four Ferranti rectifiers and 
the traction negative and differential boosters. Beneath this 
space in the basement 
are placed four centri- 
fugal pumps which sup- 











FERRANTI-BRUCE PEFBLES 500-Kw. TRACTION GENERATING SET, 


the borough elcctrical engineer, Mr. James K. Bock, 
A.M.I.E.E. 


ENGINE Room. 


The arrangement of the machinery in the engine room has 
been very carefully thought out, great attention having been 
given to the minutest details. The engines are arranged in 
two lines, one on either side of the engine room, with the con- 


ply the circulating water 
to the condensers. 

A Carrick & Ritchie 
travelling crane, driven 
by an electric motor, 
and capable of lifting 
and carrying 30 tons, 
spans the engine room, 
Space has been left to 
erect three additional 
generators of 2,000 H.P. 
or more each, as re- 
quired. 

The generators at 
present installed consist 
of two 300-KW. engines 
and alternators running 
at 250 r.p.m.; two 
600-KW. at 225 r.p.m. ; 
two 1,200 Kw. at 250 
r.p.m,; and three 500- 
KW, continuous current 
traction generators at 
175 r.p.m. 

The engines have all 
been manufactured by 
Messrs, Ferranti, Ltd., 
Hollinwood, and are 
cross-compound, _ver- 














tical, condensing, fitted 
with this firm’s well- 
known patent valve 
gear and grid valves. 
The alternators are of 
Ferranti’s single-phase copper type, generating current at 
2,000 volte, 50 cycles per second, 

The direct-current tramway generators have been manu- 
factured by Messrs, D. Bruce Peebles & Co., Leith, and are 
compound wound multipolar, generating current at 500—550 
volts pressure, and designed to run from no-load to full- 
load without altering the position of the brushes and without 
sparking. 
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CONDENSING ARRANGEMENTS. 


The condensing plant has all been supplied and manu- 
factured by Messrs. W. H. Allen, Son & Co., of Bedford. 
The air and circulating pumps for the new plant are elec- 
trically driven by means of direct-current 500-volt motors. 














CoNDENSING PLANT. 


No gear is used, the motor armatures being connected direct 
to the pump shafts. The plant consists of :— 

Four surface condensers, of 4,000 aq, ft. cooling surface, 
each fitted with Edwards type three-throw air pumps with 
auxiliary force pump. 

Four 15-in. electrically-driven centrifugal circulating 
pumps. 

Two surface con: 
densers, of 2,000 gq. 
ft. cooling surface, 
fitted with combined air 
and circulating pumps, 
driven direct by com- 
pound steam engines. 

The air pumps on the 
large condenser are 
driven direct by 15-H.p. 
shunt - wound 500-volt 
direct-current motors. 
These pumps discharge 
into a cast-iron tank 
fitted to each condenser, 
from which an auxiliary 
force pump, driven off 
the air pump crank- 
shaft, discharges the 
greasy water toa Harris- 
Anderson purifier situ- 
ated outside the engine 
room. This _ purifier 
separates the oil from 
the water, after which 
the pure water runs 
direct into the boiler 
feed tank. The purifier 
is capable of dealing 
with from 1,000 to 
1,600 gallons of water 
per hour, and is entirely 
self-regulating. The 
principle of this plant 
consists in treating the 
greasy water with certain 
definite quantities of car- 
bonate of soda and sulphate of alumina, When thus treated 
the oil and the precipitate formed separate out into flake-like 
particles, which are easily arrested by the filtering medium used 





—namely, wood wool. The only attention necessary is that 
required to reverse the flow of water through the filter once 
or twice daily, in order to remove the accumulation of 
greasy sludge from the filtering medium, and to re-charge 
the chemical tanks. The cost of treating the water is about 
jd. per 1,000 gallons, and the results are extremely satis- 
tactory, there being absolutely no perceptible trace of oil in 
the water after treatment. 

The circulating water is taken from the cooling pords 
before mentioned. A pi;e, 3 ft. in diametcr, is laid from 
the channel into which all the ponds drain, to a suction tank 
outside the end wall of the engine room. Four 15-in. 
centrifugal pumps, direct coupled to 15-B.H.P. motors, take 
the water from this tank, each pump having an inde- 
pendent suction pipe. These pumps are all below the level 
of the water in the suction tank, so that there is no difficulty 
in flooding them. The centrifugal pumps discharge into 
two 20-in. mains, each of which supplies two of the large 
condensers. The steam pumps have independent suction 
pipes. 

The circulating water after passing through the con- 
densers is discharged through two 20-in. pipes over a weir, 
at the end of the cooling ponds opposite the channel from 
which the water is drawn. These tanks form ideal cooling 
ponds, being divided into a series of basins. Each con- 
secutive basin in a series is connected to the adjoin- 
ing one by a hole at the bottom of the division, so that the 
cooler water from each flows into the next tank. The 
tanks can be filled at high tide from the River Lea, and 
there is also a supply available to them from an artesian 
well, 


Borner Howse, 


The whole boiler house equipment, with the exception of 
the fans and engines, has been supplied and erected by 
Messrs. Babcock & Wilcox, to the designs and specification 
of Mr. Bock, the fans and engines being supplied by 
Measrs W. H. Allen, Son & Co., of Bedford. 

The boiler house is designed to contain 22 boilers, 17 of 
which are at present installed, the boilers being arranged in 
two rows with a roomy firing floor in the centre, coal 





FERRANTI 1,200-Kw. STEAM ALTERNATOR. 


bunkers overhead, and an ash tunnel underground. The 
iostallation is divided into four self-contained units, each 
unit consisting of a Green economiser, with 480 tubes and 
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scrapers driven by a 3-H.P. directcurrent motor, 60-in. Sirocco 
fan driven by a 60-H.P. compound Allen engine, battery of 
boilers, and flues, pumps, &c. Two chimneys have been 
erected, one for each side of the boiler house. These 
chimneys are 125 ft. high x 9 ft. 6 in., and 7 ft. 6 in. 
internal diameter, respectively, and are constructed of 
steel, self-supported, and lined with fire-brick throughout. 
Induced or natural draught can be used as required. 

The boilers are of the Babcock & Wilcox water-tube type, 
with a heating surface of 4,896 sq. ft. and a grate area of 
76 sq. ft. each. They contain 420 
tubes, 4 in. internal diameter each, and 
are fitted with this firm’s superheater, 
fixed under the steam drums, which 
will raise the temperature of the steam 
100° F. Steam is generated at 150 
Ibs. pressure; 18 of the boilers are 
hand-fired, and the remaining four are 
fitted with chain-grate stokers. A 
purifier is fitted to each boiler as an 
additional safeguard, to arrest any par- 
ticles of solid matter or oil which 
might chance to escape the softening 
and purifying plant. 

The ashes from the fire-bars drop 
into a sloping fire-brick lined chamber, 
from which they are discharged into 
trucks in the ash tunnel underneath 
the firing floor. The ash tunnel is 
open at either end, and the ashes may 
be picked up by the Temperley coal 
transporter and delivered into carts or 








tandem pumps, and two Weir single pumps, each capable of 
delivering 60,000 lbs. of water per hour, and four Weir single 
pumps capable of delivering 30,000 lbs. of water per hour 
each. The pumps are all fixed in a space in the centre of one 
side of the boiler house, round the feed tank. The feed 
water is discharged through a Green economiser to the 
boilers. The exhaust steam from the feed pumps and fan 
engines discharges through two copper heating coils, 
composed of 4 in. copper tube 90 ft. long, in the. feed 
tank. 





ia a 





barges as required. 

Overhead bunkers are provided 
capable of holding 1,600 tons of coal, 
from which coal is discharged into the 
chain grate hoppers, or on to the floor, as required, by 
means of travelling, weighing and swivelling shoots. The 
coal used is Welsh washed peas on the hand fires, and 
washed nuts on the chain grates. Coal is delivered into the 
bunkers direct from barges by means of a Temperley trans- 


is Rs 

“4 “ene 

re | Th 

me N 
e “ee 


SiN 


’ 
4 


INTERIOR OF BoibER House: Bascock & WiLcox Bori™rs. 


porter driven by a 30-H.P. D.C. motor, the whole operation of 
lifting, weighing, travelling, and tipping being performed 
by the crane driver in the motor bouse. 

The boiler feed pumps consist of two Hall compound 





HaBRIS-ANDERSON WaTER PURIFIER, 


Sream, Exwaust AND Drain PIpina. 


In designing the arrangement of piping Mr. Bock has 
taken very great pains to ensure as economical working as 
can possibly be obtained, consistent with reliability. The 
whole of the pipework down to the 
minutest details was designed and set 
out before any contracts were placed. 
These drawings are very complete, as 
will be seen from the reproduction at 
the end of this article. 

The steam piping is arranged on 
the bye-pass system, each engine being 
coupled direct to a pair cf boilers. 
To prevent any possibility of a rush 
of water finding its way to the engine 
cylinders, the pipes are arranged to 
drop the whole way from the boilers to 
a separator fixed in the basement 3 ft. 
below each engine, from which a steam 
pipe rises vertically to the engine stop 
valve. A main header of 14 in. in- 
ternal diameter runs the whole length 
of the boiler house, and each steam 
pipe has a branch into the header, so 
that if desired the boilers can all feed 
into thiscommon main. This system 
gives great flexibility and security, with 
a minimum of piping. Cast-steel 
pockets are fitted to the header under- 
neath each branch supply pipe. These 
pockets are fitted with gauge glasses 
and shut-off cocks, and are connected 
through Geipel steam traps with bye- 
pass pipes to a main 4 in. drain, 
running parallel to and immediately 
beneath the main header. The main 
header is divided in the middle by means 
of four 9-in. expansion bends. 

A main 24-in. exhaust pipe is fitted 
in the condenser pit and runs the whole length of the 
engine room, each end being connected to an atmospheric 
discharge pipe, 70 ft. high, fitted with Blake & Knowles 
automatic relief valves. 
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TEMPERLEY TRANSPORTER. 


The drain piping 
is very compre- 
hensive, and con- 
sists of three main 
4-in. engine room 
drains, and one 4-in. 
drain above referred 
to in the boiler 
house. The boiler 
house drain and one 
engine room drain, 
to which the 
separators are con- 
nected through 
Geipel steam traps 
(both of which con- 
vey pure water), 
return this direct 
to the feed tank. 
The remaining 
drains connected 
through steam traps 
to the H.P. and L.P. 
cylinders respec- 
tively, which con- 
vey greasy water, 











discharge into a 
tank which receives 
the air pump dis- 
charge from the 
steam condensers, from which the water is delivered to 
the purifier by means of a small centrifugal motor-driven 
pump. Every drop of water is, therefore, returued to the 
feed tank. The feed water piping is arranged in four ring 
mains, one to each section of the boiler house. 

A softening plant to deal with 8,000 gallons of water per 
hour, on the Archbutt-Deeley process, has been installed by 
Messrs. Mather & Platt, Ltd., of Salford. 


SWITCHGEAR. 


The lighting switchboard has been installed by Messrs. 
Ferranti, Ltd., and is of their well-known high-pressure 
cellular type, with three bus-bars. There are 9 300- 
ampere alternator panels, these being used two in parallel for 
the 1,200-Kw. alternators, and 17 150-ampere circuit panels. 
The old board from Abbey Mills is being transferred to the 
new station, and will be built up with the new board. 

The traction board, with the boosters, has been supplied by 
Messrs. The British Thomson-Houston Co., Ltd., Rugby, 
and is built of slate slabs enamelled and polished in front. 
The board is fitted with a spare positive bus-bar, and all the 
switches are arranged to throw over toeither bus-bar. There 
are four 1,000-ampere generator panels fitted with maximum 
and reverse current circuit breakers, integrating wattmeters, 
and the necessary switchesand instruments ; eight feeder panele, 
B. of T., main, battery, negative and station circuit panels. 


EconomisséR, SreaM Pipss, &c. 


A differential booster manufactured by the Lancashire 
Dynamo & Motor Co. is provided, to be used in the battery 
circuit; also a 12-Kw. negative booster to be used for 
boosting on one of the longest negative returns. 

An auxiliary board to supply the station motors and 
lighting, made by Messrs. Geipel & Lange, has been fitted 
and is fed from the station circuit panel. 

A battery having an output of 200 amperes at 500 volts 
for four hours has been supplied by the Tudor Accumulator 
Co. This battery will be used for a great variety of pur- 
poses. Its principal function will be to ensure the supply 
to the station motors, and the street and station lighting, 
which are supplied from the switchboard in such a way that 
any failure or fluctuation in current supply tothe main board 
will not affect these circuits. 


DISTRIBUTION. 


The system of supply for lighting is high-pressure single- 
phase at 50 cycles per second, with 100 and 200-volt low- 
pressure distributing networks. All high-pressure cables 
are concentric paper-insulated, lead-covered, drawn into 
Albion 3-in. earthenware conduits fitted with Stanford joints. 

Sub-stations are chiefly used, which are divided into two 
sections, one con- 
taining the trans- 
formers and the 
other the switch- 
gear, with an iron 
door between. Fer- 
ranti switchgear 
is fitted, and only 
concentric cables are 
used in making 
connections. The 
chambers are as safe 
as it is possible to 
make sub-stations, 
and, together with 
the transformer 
tanks and switch- 
boxes, are main- 
tained in excellent 
condition. No dis- 
connecting boxes are 
used in any of the 
high-pressure 
cables, nor are these 
broken anywhere 
excepting in trans- 
forming chambers. 
The original mains 
were broken every 
quarter of a mile 
by plug switch dis- 
connecting boxes, 
but it was} found 
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hat the only breakdowns that ever occurred in the mains 
were caused by the very boxes which were installed with 
the object of localising such faults. Mr, Bock had all 
the old boxes removed and the cables jointed through three 
years ago, and no trouble has been experienced since. 

There are at present 100 rectified arc lamps, 45 parallel 
enclosed, and 15 series enclosed Jamps. The tramway 
routes will all be lighted by direct current series open-type 
lamps, arranged 6 to 11 in series, and supplied by mains 
direct from the switchboard, the rails being used for the 
return. The rectified lamps were supplied by the Brockie- 
Pell Co., and all enclosed and direct-current lamps by the 
British Thomson-Houston Co, 


ELECTRICAL EQUIPMENT OF 
TRAMWAYS. 


The whole of the electrical equipment of the tramway 
system, comprising the overhead equipment, the tramcars, 
the feeder cables and the generating plant, has been carried 
out to the design and specification of Mr. James K. Bock, 
all the cable work being carried out by the Electricity 
Department’s staff. In this work Mr. Bock has been ably 
assisted by Mr. Bullock, chief assistant and mains super- 
intendent, and Mr. Withycombe, superintendent of over- 
head equipment. 

Six main positive feeders supply pillars which are situated 
on the routes in various central positions, from which sub- 
feeders are taken to supply the trolley wires through section 
pillars, situated at distances of not more than } mile apart. 

The equipment of the main feeder pillars consists of main 
bus-bar supplied by feeder cable through single-pole quick- 
break switch, I.T,E. circuit-breaker and single-pole switch 
on each sub-feeder, Garton lightning arrester, telephone and 
pilot-wire plug contacts. The section pillars are fitted with 
bus-bar, switch fuses on cable to each trolley wire, single- 
pole switches on each incoming feeder, lightning arrester, 
and telephone and plug contacts. 

Two negative pillars are fixed, one at Canning Town 


and at Church Street by eight No. 0000 S.W.G. copper bonds, 
and also at both places through recording ammeters to the 
water mains. 

The sizes of the positive feeder cables are, ‘75, °6, *4, and 
*2; the negatives, ‘75, and the line sub-feeders -2 and ‘15 
sq. in. section. 

All the cable is single, lead-covered, paper-insulated, 














Matin SwITcHBOARD: FeRRANTI LIGHTING SWITCHGEAR. 


manufactured by the British Insulated & Helsby Cables, 
Ltd., and has been drawn into 3-in. Albion earthenware 
conduits with Stanford joints, ‘The mains for lighting and 

tramways have been 
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Main SwitcusoarD: B.T.H. Traction SwITCHGEAR. 


Station, at the point of the rails nearest to the works, 7.e., 
860 yards distant, and the other at Church Street, a central 
point, 4,280 yards distant. The negative bus-bar at the works 
is not “earthed,” the earth connections being made at the 
negative pillars. ‘The negative feeders are connected to the 
rails at Canning Town by 12 No. 0000 S.W.G. copper bonds, 





woe ,| laid simultaneously, but 
is theconduits and pulling- 
in boxes have in each 
case been kept distinct, 
as will be seen by the 
illustration on p, 591. 
The contractors for 
vade overhead equipment 
are Messrs, Macartney, 
McElroy & Co. of 
Westnrinster. Very 
heavy trolley wire has 
been used, i.¢., No. 
0000 S.W.G., and the 
fittings are proportion- 
ately heavy; notwith- 
standing the difficulties 
consequent on the erec- 
tion of this wire, the 
contractors have made 
a very neat and satis- 
factory job of the work. 
The trolley wire is 
anchored on either side 
of each section insu- 
lator and splicing ear, 
on the * vertical plane 
system,” and Mr. Bock 
has adopted this system 
on curves by anchor- 
ing the bracket arm 
to the pull-off pole, 
and the trolley wire 
to the bracket. 
Side-po!e construction hasjbeen used throughout, except 
at curves, crossings, and: roads necessitating a bracket arm 
of over 20 ft. The poles are in three sizes, A, B, and C, 
A poles being used on the straight, B on curves, and C at 
pull-offs and anchors ; the respective weights being, 1,000, 
1,300, and 1,600 Ibs. The total length is 31 ft., made up 
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of three sections shrunk together. ‘They are sunk 6 ft. in 
the ground and rest on slabs of York stone, the space 
around the pole being filled in with concrete to a thickness 





Layine Caste Ducts For LIGHTING AND TRACTION. 


of 9 in. Each alternate pole is arranged to carry an arc 
lamp, the bottom scroll in this case being composed of gas 
tubing to take the wires. The length of the bracket arms 











TRANSFORMER CHAMBER AT THE Town Hatt. 


varies from 6 ft. to:22 ft. Flexible bow-string suspension 
witn double insulators has been adopted throughout; 
24-in. straight and 30 and 33-in. curved ears are used, all 
of which are soldered. 714 S.W.G. stranded galvanised 
steel guard wires are used, and every alternate pole, every 
pole carrying feeder wires, and every fourteenth ordinary 
pole, are bonded to the rails. Section insulators of the 
‘“‘air-gap” type are fitted at intervals of not more than 
half a mile apart, and the trolley wire is fed at these 
points, 

A complete system of telephones has been installed on the 
General Electric Co.’s system, each feeder and section pillar 
being provided with a small door in the upper panel, which, 
when open exposes a plug contact, to utilise which a portable 
telephone set is provided on each car. Pilot wires are run 
to the end of each route from the generating station, which 


register the drop of pressure between these points and the ~ 


station. 

A contract for 50 cars was given to Messrs. Witting, 
Eborall & Co., Ltd., the sub-contractors being as follows :— 
Car bodies, Messrs. G. F. Milnes & Co. ; trucks, the Brush 
Electrical Engineering Co.; controllers, &c., the British 
Thomson-Houston Co. The cars have a seating capacity of 
56, 34 outside, and 22 inside, 

The cars are finished plainly, but at the same time in the 














best manner, no cushions or curtains being used. The seats 
are of three-ply birch veneer, perforated, and the roof of 
bird’s-eye maple. The staircases are of Messrs. Milnes’ 
well-known ordinary type with overhead canopy, giving the 
advantages without the disadvantages of the reversed stair- 
case. The seats on the canopy have been arranged in rather 
a novel manner around the end of the deck, providing a 
roomy landing for passengers and also an additional seat. 
This arrangement was made to the designs of Mr. Bock. 
Each car is fitted with two 25-H.p. Witting series motors, 
specified to have a drawbar pull of 1,200 lbs. at the periphery 
of a 30-in. wheel at a speed of 8 miles per hour for a period 
of 1 hour, with a maximum temperature rise of 75° C. 

Tidswell lifeguards, hand and rheostatic brakes, Black- 
well swivelling trolley, and British Thomson-Houston series- 
parallel controllers are fitted, and also Garton lightning 
arresters and automatic switches. 

The track has been laid by Mr. Fred Osman, of South- 
ampton, to the specification of Mr. J. Edward Waller, the 
work being superintended for Mr. Osman by Mr. William H. 
Davis. Mr. H. E. Blain—formerly of the Liverpool Cor- 
poration—is tramways manager, to which position he was 
appointed in July, 1903. 

The chairman of the Lighting and Tramways Committee 
is Mr, Alderman Ivey, formerly connected with the British 
Electric Traction Co. The borough electrical engineer, Mr. 
James K. Bock, has accepted an appointment in Buenos 
Ayres for Messrs. Livesay, Son & Henderson; and Mr. W. J. 
Bullock, at present chief assistant and mains superintendent, 
who has ably assisted Mr. Bock in this work, has been 
appointed as his successor. 








Low-PRESSURE SWITCHijEAR AND TERMINALS IN SUB-STATION. 











View oF OVERHEAD EQUIPMENT. 


All the photographs here reproduced were supplied by 
Messrs. W. E. Wright & Sons, of Forest Gate, E., except 
two by Mr. F. W. Clark, also of Forest Gate. 
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Tue OPENING CEREMONY. 


The formal opening of the new station took place on - 


Wednesday afternoon, April 6th. The ceremonials of 
opening the building, starting the engines, switching on the 
current to the lighting and tramway mains, and presenting 
souvenirs to the Mayor and Mayoress, were performed, and 
the company then proceeded to a marquee to listen toa 
great deal of talking, which was, for the most part, of the 
usual West Ham order. The platform furniture was nearly 
all in position, but Alderman Ivey, who presided, called out 
to the large assembly, “Has anyone seen Mr. Bock ?” and 
@ voice from a fellow member of the Committee replied that 
he was last seen “in the automatic stoker!” The retiring 
chief shortly arrived, together with his successor, Mr. 
Bullock, but to the calls, “Send for Mr. Morley, the borough 
engineer!” the only answer was an echo. We overheard in 
the tea-room subsequently that Mr. Morley believed in 
working rather than talking. Alderman Ivey called upon 
the Mayor to declare the building open, which his Worship 
did in a few well-chosen words, in the course of which he 
paid a tribute to the officials, singling out for especial praise, 
Mr, Bock, to whose departure from West Ham on Friday 
(to-day) he could not refer without pangs of regret. 

' Alderman Ivey followed with a speech which would have 
entertained our readers. His remarks were largely devoted 
to the work of the engineers and contractors. The name of 
Ferranti, Ltd., had been the cause of muny warm debates in 
the West Ham borough, but, after years of experience, they 
could not complain of the treatment meted out to them by 
that firm, or of the results attending the working of the 
engines. He turned to the early history of the Ferranti 
engine, describing it as a new type of engine—“ the high- 
pressure alternating system.” He spoke in the following 
endearing terms of Mr. Bock :—‘ Good-bye, Mr. Bock ! 
Good luck, Mr. Bock! Come back a better man than you are 
now, Mr. Bock!!” At which the audience laughed 
right merrily, much to the Alderman’s bewilderment. Of 
course, Mr. Ivey had to explain it away by saying that 
the older a man was the better he was (then West Ham 
ratepayers ought to vote solid for older men at the next 
election). Things did not always work smoothly, with 48 
different Councillors holding 48 different opinions (good 
luck, Mr. Bock!) In “scrapping” the old station at 
Abbey Mills and putting down this new works, they were 
going to effect great economies. An electricity works should 
be run on business lines or it would fail ; there ought to be 
no loss to the ratepayers; they had invested nearly 
£700,000 in tramways and electric lighting; it was the 
advice of an engineer which meant either failure or success— 
all these and many more remarks came from the lips of 
of Alderman Ivey. 

Of the speech of Alderman Athey, moving thanks to the 
Mayor and Mayoress, perhaps we had better be silent. 
When this person had ended his contribution to the 
programme, the chairman remembered that he had forgotten 
the speeches of the contractors and the engineer. 

Mr. Bock took some pride in the fact that he was “ no 
speaker—only an engineer; his speech was to be found 
inside the station.” In regard to the principal contractors, 
Messrs. Ferranti, West Ham was one of the first boroughs 
to ‘adopt their new type of engine. There was a little 
trouble with the first engines, but he could not praise Messrs. 

-Ferranti highly enough for the magnanimous way in which 
they had dealt with the Council. Their first contract was 
for four engines and dynamos costing a considerable sum of 
money, and those engines were running, and supplying the 
light for four years, but they did not meet with the makers’ 
approval, and they took them back and gave the Council the 
full value which had been paid for them. Any remarks 
made against Ferranti’s plant were withoutfoundation. They 
had put in seven of their new engines, which had 
been running -for-the-last four months, and the makers 
had never touched them, yet they were running and 
doing good work. ‘In regard to the financial side of the 
business, for the first year or two they could not expect to 
make a profit, for they had heavy capital charges to meet, 
and had to find the load for the plant. For at least two years 
they must make a loss, they were bound to do so; but after 
that they would get even and go on smoothly, and the profits 
would be proportionately large, judging by the respective 
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sizes of the original and the new installations. He could not 


forbear a reference to the cold water that had been thrown 
on the scheme, and also, at one point in his speech, said that 
things had not always worked quite happily under the West 

‘Ham Corporation, but he supposed that remark applied also 
to every kind of employment. 

Mr. Ferranti followed with a few plainly-spoken truths, 
rubbing it in that West Ham councillors didn’t know what 
they were going in for when they plunged into electric 
lighting ; they were ¢rading, and must do the work on a 
large scale if they were to succeed. They now seemed to 
have realised the necessities of the case, and had got such an 
undertaking as was capable of becoming a‘ considerable 
financial success. Mr. Ferranti ‘referred- to his .“ happy 
experience” of being connected. with the West Ham 
electricity undertaking since its beginning. The borough 
engineer wasagain “shouted” for, but was still a-missing. 








CONTRACTS OPEN. 


(Continued from page 584.) 


St. Pancras, — April 12th. Two 1,000-xw. turbo- 
dynamos, switchboards, &c. See “ Official Notices” April Ist. 


Spain.—April 12th. Tenders are being invited until the 
12th inst. by the Spanish Post and Telegraph Authorities in Madrid 
-for the supply of 50 tons of galvanised iron telegraph wire, 4 mm. 
diameter. Tenders are to be sent to La Direccion General de 
Correos y Telegrafos, 10, Carretas, Madrid. 


Spain.—April 14th. The Municipal Authorities of 
Colmenar de Oreja are inviting tenders until the 14th inst. for the 
concession for the electric lighting of the town during a period of 
10 years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Colmenar de Oreja 
(Madrid province). 


Meters, indicators, and 


Tynemouth,—April 22nd. 
See two “ Official Notices” 


motor hiring for the Corporation. 
March 25th. 


Westminster.—April 18th. High and low-pressure 
switchboards for the Westminster Electric Supply Corporation. 
See “Official Notices ” March 18th. ; 


Woolwich.—April 14th. Electric crane. See “ Official 


Notices” April 1st. 





OLOSED. | 
Bermondsey.—The B.C. has accepted the following 


tenders for annual supplies :— 


Arc lamp carbons, Birmingham Carbon Works, £3 12s. per 1,000 pairs. 
Meter boards, Johnson & Phillips, £15 per 100. 

Meters, Chamberlain & Hookham. ' 

Demand indicators and cut-outs, Reason Manufacturing Co. 

India-rubber cable and jointing material, British Insulated & Helsby Cables. 
Lead-covered cables, Johnson & Phiilips. 


Gloucester.—The T.C. has accepted the following 


tenders :— 


British Electric Equipment Co., Ltd., arc lamp pillars, £8 19s. 6d. each. 
Gilbert Arc Lamp Co., Ltd., 123 arc lamps, £1,395 12s. 6d. 
Callender’s Cable & Construction Co., Ltd., excavating and refilling new 


trenches for cables, 2s. 8d. per yardrun. - 
Electrical Power Surage Co., Ltd., maintenance of new battery for 10 years 


at fered. @. Slatter & Co., electrical equipment for the Cross sub-station, £72. 
Gravesend.—The T.C. has accepted the tender of 


Graham, Morton & Co. for the supply of a coal elevator at the E.L. 
works at-£99 10s., and that of Zimmer & Co. for coal conveying 


plant at £178 10s. 


London.—The following tenders have been received by 
the London County Council for the supply and erection of a 30-ton 
electric jib crane for use at the wharf in connection with the 


Greenwich power station :-— 


Ransomes & Rapier (accepted) . . es £3,105 

Jessop & Appleby Bros, .. ‘ 3,111 

J. Booth & Bros. .. aa 8,384 

Cowans, Sheldon & Co. .. by 
’ 


G. Russell & Co. .. ee ee ee ee ‘ 
The contractors are to be allowed to sublet the motors and con- 
trollers to the Electric Construction Co. 


Swindon.—The T.C. has accepted the tender of Messrs. 
Edwards, Bags & Rye, of Swindon, for the supply of electrical 
fittings for the ensuing year. 
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Keighley.—The Tramways and Electricity Joint Com- 

mittee has accepted the following tenders for electric tramways :— 

P. & W. MacLellan, Ltd., Glasgow, for rails, £4,971. : 4 

Hadfield’s Steel Foundry Co., Ltd., near Sheffield, for points and crossings, 
£1,179. 

Blackwell & Co., London, for overhead equipment, £2,960. 

British Thomson-Houston Co,, Ltd., Rugby, for cars, £4,119. 

W. T. Glover & Co., Ltd., Manchester, for cables, £1,690. 

Johnson & Phillips, Old Charlton, Kent, for switchboard, £378. 

Fred. Waterhouse, Oakworth, for car shed, £680. 

Marple & Gillott, Sheffield, for purchase of old rails at 50s. per ton. 

Knott & Barker, Ltd., Grimsby, for 700,000 creosoted wood blocks, £3,248. 


Pumpherston Oil Works.—Me:srs. Bruce Peebles and 
Co., Ltd., of Edinburgh, have received the contract for the com- 
plete installation of three-phase machinery at these works, embody- 
ing two 750-Kw. alternators coupled direct to Willans engines, and 
upwards of 60 motors of varying capacity. 


Poplar.—The Electricity Committee has received the 
following tenders for supplying motor-generators, two 250-Kw. 
sets and contingencies :— 


The Electrical Co. .. os £. os os -. £7,892 0 
British Thomson-Houston Co. ae se oe s 855 3 
British Westinghouse Co. .. oe a7 ae -- 8,345 0 
Dick, Kerr & Co. at Be 3 Ne ae -- 8,532 0 
Mather & Platt, Ltd... e a Sie -- 8,740 0 
Bruce Peebles & Co,, Ltd. .. . ae hy -- 9,060 10 
Do. (alternative, Bragstad and 

La Cour’s motor-generators) (recommended) .. 17,815 10 
General Electric Co., Ltd. .. oe ay “a -- 9,060 0 
Johnson & Phillips .. a Re as oe -- 9,205 0 
Siemens Bros. .. = on - eo oe .. 9,661 0 
Electric Construction Co. .. Ae ie .. 10,075 0 


The Committee rejected the lowest tender, i.c., that of the 
Electrical Co., as the plant offered would be made in Germany. 
For switchboards and gear the following tenders were received :— 

Johnson & Phillips (no details of construction given) £2,970 0 


Cowans, Ltd., Manchester (recommended) .. - 8,078 10 
Kelvin & James White se oi Se ae -- 8,297 12 
Ferranti, Ltd. .. a 5 aa oe ee .. 8,600 0 
Siemens Bros, « Co. .. ee At “ es .- 8,670 0 
Electric Construction Co. . oa ai ao aie 4,537 0 
British Thomson-Houston Co, -s a a .. 4,930 0 


Stepney.—The B.C. has received the following tenders 
for the supply and erection of a steam turbo-generator :— 


Name. Maker of dynamos. Maker of turbine. Price. 

Willans & Robinson .. sie Siemens Willans £7,198 
Bruce Peebles& Co, .. os Peebles Willans 7,198 
Do. os ae Do. Parsons 7,978 

Brush Electrical Co. .. am Brush Brush 7,847 
C. A, Parsons & Co, (accepted) Parsons Parsons 7,724 
Do. Siemens Do. 7,918 


For the supply and erection of four boilers and accessories :— 
Babcock & Wilcox, Ltd. (accepted) £9,375, 


Stourbridge.—The U.D.C. on 30th ult. accepted the 
following tenders :— 

Engine and dynamos, Belliss engine and Bruce Peebles dynamo £1,487 

Boiler, Babcock & Wilcox .. “ ee am a ie Pe 550 

Battery, Electrical Power Storage Co. a Se ~ o>. ogee 

Crane, Rodgers & Kaye .. se ae 5 e s ie 85 








FORTHCOMING EVENTS. 





Friday, April 8th.—At 7.30 p.m. Institution of Electrical Engineers (Man- 


chester). ‘* Direct-Current Controllers,” by Mr. H. N. Dutton. 
Saturday, April 9th.—At 7.30 p.m. West Hartlepool Scientific Society. Annual 
meeting. ‘ 


At2p.m. North of England Institute of Mining and Mechanical Engi- 
neers. Discussion on ‘* The Electrical Driving of Winding Gears,” 
by Mr. F. Hird, and to be read: ‘* Electrical Winding in Germany,” 
by Mr. W. C. Mountain. 

Tuesday, April 12th.—At 7.30 p.m. Institution of Electrical Kngineers (Man- 
chester). Annual general meeting. 

At8p.m. Institution of Electrical Engireers (Glasgow). “Corporation 
Telephones,” by Mr. A. R. Bennett. 

Wednesday, April 13th.—At 6.30 p.m. London Electrical Contractors’ Asso- 
ciation. Dinner at Holborn Restaurant. 

At 2.80 p.m. Institution of Civil Engineers (Students). Visit to the 
Great Northern, Piccadilly and Brompton Railway works. 

Thursday, April 14th.— At 5 p.m. Royal Institution. Prof. Dewar on 
* Dissociation.” (Lecture I.) 

At 3 pm. Institution of Electrical Engineers. ‘ Direct-Reading 
Measuring Instruments for Switchboard Use,” by K. Edgeumbe and 
F’. Punga, further discussion ; *‘ Eddy Currents and Eddy Current 
Losses in Cable Sheaths,”’ by Mr. M. B. Field. 








NOTES. 


London County Council.—At a meeting of the London 
County Council on March 29th, the Parliamentary Committee 
presented a report relating to the North and South Woolwich Rail- 
way Bill, which the Council opposed before a Committee of the 
House of Commors, and which was eventually withdrawn by the 
gy owing to the insertion of clauses suggested by the County 

ouncil. 

Mr. R. M. Beachcroft asked what modifications had been suggested 
by the Committee which had caused London to lose the advantages 
of the proposed subway railway. In reply, Mr. Shepheard stated 


that the Committee contemplated the construction of a Council 
railway under the Thames. The promoters of the Bill asked for a 
monopoly, but the Council objected, on the ground that it had as 
much right to go under the river as the company, and that it had 
already paid £37,000 compensation in connection with the establish- 
ment of the Woolwich Ferry, and that the passing of the Bill in 
the form submitted by the company would have compelled the 
Council to pay for the company’s rights on the elaboration of the 
County Council scheme. 

The Council resolved to seal a petition for presentation, if 
necessary, in order to secure amendments in the Electric Lighting 
(London) Bill, 1904, of a similar character to those sought to be 
obtained in the Bill of the same character when introduced a year 
ago. The amendments desired are in the direction of affording 
probation in the matter of price and supply of energy and fittings 
to existing consumers in areas to be transferred under the Bill. It 
is also proposed that the Board of Trade, before making or post- 
poning any transfer under the Act, should consider representations 
made by the County Council and by a Borough Council concerned 
and by any other body or person appearing to the Board to be 
interested. The amendments were refused by the Board of Trade in 
1903, and will not be entertained in the present Bill. It was also 
decided to seal petitions to be presented in the House of Lords in 
order to secure further amendments in the Baker Street and 
Waterloo Railway Bill and in the Charing Cross and Hampstead 
Railway Bill. : 

The Highways Committee reported that the Greenwich Borough 
Council had not seen its way to agree to contribute one-third of the 
cost of the street widenings, in so far as the Greenwich district is 
concerned, contemplated in connection with the reconstruction as a 
double line, of the existing tramways from London Street, Green- 
wich, to Rushey Green. On the recommendation of the Committee, 
the Council resolved not to proceed with the application to Parlia- 
ment in so far as it affects the Greenwich portion of the tramways 
in question. 

The chief officer of tramways had reported to the Highways Com- 
mittee on the question of certain requirements which could not 
easily be foreseen when the reconstruction of the tramways was 
originally projected. It was necessary to expend £370 on the 
provision of additional plough hatches, £1,200 for plough-drying 
apparatus, £300 for pits at termini for adjusting and cleaning 
ploughs, £400 for new circuit-breskers, £150 for improve- 
ments to plough-carriers and conductor tees, and £80 for fixing 
hand-gear on car-traversers. It was decided to sanction this 
expenditure, the bulk of which is necessary to provide for the 
working of the lines during wet weather, when the conditions are 
exceptional. 

Tae Council decided to sanction an estimate of £7,000, and 
authorised the Highways Committee to expend that sum in the 
provision of a temporary power station at Bankside for the working 
of further portions of the tramways, about 3 miles in length, in the 
districts of Southwark and Bermondsey. It was also resolved to 
enter into an agreement with the City of London Electric Lighting 
Co. for the supply of energy at 2d. per unit, the temporary station 
to be erected on land belonging to that company at Bankside. The 
Committee were authorised to obtain tenders from a few selected 
firms for the supply of the necessary plant and electrical equip- 
ment. 


Car Works for Sale.—The car building works of G. F. 
Milnes & Co., Ltd. (in liquidation), at Hadley, are to be offered for 
sale by auction as a going concern, early in May, by Messre. 
Wheatley Kirk, Price & Co. A preliminary announcement is given 
among our advertisements to-day. 


Yorkshire College, Leeds.—In the twenty-ninth annual 
report of this well-known institution special note is made of the 
changes in the constitution of the Victoria University, and the 
probable establishment of a University in Yorkshire, in which the 
Yorkshire College will be merged. Efforts are being made to 
increase the capital and income of the college, in readiness for the 
impending change. The Clothworkers’ Co. has offered to 
transfer to the University, when formed, the buildings and equip- 
ment which constitute the Clothworkers’ Departments, and which 
have cost £70,000 ; the company ‘vill a'so grant a sum of £4,000 per 
annum tothe University. A similar subsidy has been voted by the 
Leeds City Council, and other contributions have been promised. 


Football.—A football match between the Reading Cor- 


poration Tramways’ employés and the London United men was’ 


played on Wednesday last week on the Amateur Sports’ Club 
Ground at Reading. The takings were in aid of the funds of the 
Reading Corporation Tramways Athletic Club. There was a large 
attendance of spectators; the Deputy-Mayor and several members 
of the Corporation were present. The match ended in a win for the 
Reading Tramways by three goals to two. 3 

Subsequently the two teams, with a number of their supporters, 
sat down to a substantial tea at the Abbey Café, through the kind- 
ness of Mr. Councillor A. H. Bull, who presided, supported by Mr. 
Walter Binns (general manager of the tramways), Mr. A. G. 
Shearer (assistant tramways engineer), and others. 


McMillan Memorial Fand.—We are informed by the 
Institution of Electrical Engineers that the committee of the 
Electrical Engineers’ Ball unanimously decided, withthe concurrence 
of those interested, to ask the Committee of Management of the 
Benevolent Fund of the Institution to receive a cheque for 
£56 12s. 11d., the balance remaining in their hands after paying all 
expenses ‘connected with the ball; this amount to be applied by the 
Benevolent Fund Management to the McMillan Memorial Fund. 
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Electric Shock Fatalities.—At Stratford on 30th ult. 
an inquest was held into the death of George Crates, aged 22, a 
switchboard attendant at the Charing Cross and City Electric Light 
Co.’s generating station at Pudding Mill Lane, Stratford. Mr. 
Peter Grain represented the company; and Messrs. Ram and 
Younger were present on behalf of the Board of Trade. Crates had 
been employed by the Charing Cross and City Co. for about six 
monthr, and was regarded as a capable servant. He had been 
employed in large stations at Bristol and at Chelmsford. The Times 
report shows that on the 28th ult. he went to work as usual at about 
6.30 a.m., and at about 11 o’clock arrangements were.made to “shut 
down” a particular section in order that some repairs might be 
done, All the sub-stations reported that they had removed their 
loads, the speed of the engines was brought down, and the volt- 
meter at the generating station stood at zero. Signals were then 
given that “all was clear,” and Crates proceeded to remove the 
fuses from the switchboard, which were according to all indications 
“dead.” Crates removed six out of nine fuses safely, and was 
apparently in the act of removing the seventh fuse when there was 
a report and a flash and he fell on his tack with the fuse in his 
hand. The fuse was not damaged except that its glass was broken 
by the fall. Efforts were at once made by Crates’s colleagues to 
restore respiration, but he died before the arrival of the medical 
man who had been sent for. Dr. 8. Alexander said that Crates was 
scorched on the face and his hair was singed. He had died from an 
electric shock. Mr. Walter H. Kingston, the engineer in charge of 
the generating station, in reply to Mr. Ram, said that the current 
was shut down in order that a cable might be cut off. After this 
was done he (witness) would have had no hesitation himself in 
touching the fuces with his bare hands, and Crates with his 
experience probably had a similar confidence. Special tongs with 
insulated handles were provided, and there were india-rubber mats. 
There were regulations as to the tongs, which it was provided should 
be used to remove the fuses whether they were “alive” or “dead.” 
No one would think of touching the fuses when they were “alive”; 
the tongs were provided for them when “dead” as an extra pre- 
caution, but it was known that when the switchboards were cleaned 
before the works started each morning the fuses were removed by 
hand. Everything that could be done to render the fuses ‘‘ dead” 
had been done; there was no possibility of connection with the 
other stations, or betweeu the generator and the cable. The 
occurrence was inexplicable ; it could only be suggested that it 
arose from a static charge. In that case, had the man used the 
special tongs he would not have received a shock. Asked to explain 
how it was that Crates had removed six fuses successfully and 
received the shock with the seventh fuse, witness said that possibly 
Crates caught hold of the first six by the glass centre, but with the 
seventh touched the metal. If there had been a current on, distinct 
from the static charge, Crates could not have touched even the 
glass. The jury returned a verdict of ‘‘ Accidental death,” and 
expressed their opinion that the company should see to it that all 
their rules for the safety of their workmen should be strictly 
enforced. 

It is to be hoped that this sad cccurrence will not be allowed to 
remain “inexplicable.” We are candidly sceptical as to the 
possibility of death being inflicted by a static charge, and we are 
astonished that such a suggestion should have been seriously put 
forward. It would be a reasonable and proper precaution in such a 
case not only*to make the bus-bars “dead,” but to connect them 
with earth before proceeding to handle the apparatus. 

On March 27th, Thomas Price, a mechanic at Tirydail Colliery, 
was called to examine the electric pump; in trying to locate an 
electric leakage his hands came into contact with a live wire, and 
he was instantly electrocuted. ‘ 


Labour Clauses and Foreign Competition.—* A 
Puzzled Free-Trader” writes to the Zimes as follows, under the 
heading “ Unfair German Competition ” :— 

‘*It appeared recently from the Glasgow papers that the Glasgow 
Corporation, in accepting the tender of a German firm for about 
£10,000 of electrical apparatus, decided that the ‘fair wages’ 
clause, required by the standing orders of the Corporation to be 
inserted in every municipal contract, would be met by the German 
firm undertaking to pay their workmen in Germany, while employed 
on this particular contract, the standard rate of wages required by 
the clause. 

‘As I understand the matter, these ‘fair wages’ or ‘fair con- 
tracts’ clauses are now almost invariably inserted in all corporation 
contracts, their object being to ensure that the contractors pay all 
their workmen the rates of wages recognised as standard by joint 
agreement between the trade unions and the employers’ associa- 
tions of this country. 

“It would seem, therefore, to be a serious additional obstacle in 
the way of British manufacturers for an important Corporation like 

}lasgow to hold that it sufficiently meets the ‘fair wages’ clauseif 
a German firm, although it is well known that the usual standard 
German rates of wages are lower than obtain in England, undertake 
to pay those of their workmen who are engaged on the particular 
contract and merely for the period while they are so engaged the 
rates recognised as standard in the district in which the contract 
is given. Indeed, the result of such a decision seems to be 80 con- 
trary to what is the undoubted intention of the clause as to make 
the insertion of it in municipal contracts of no avail for the objects 
intended. ; 

“T am one who has hitherto been a believer in free trade, but I 
confess that this, which is to me a novel aspect of the dangers of 
foreign competition, makes me think seriously of the necessity for 
some measures of protection, While I am unwilling to suggest atly 
restrictions on individuals or firms having perfect freedom to buy 
in the cheapest market, there does seem to me good ground for the 
insertion in municipal contracts which are to be paid for out of 


public money contributed partially by the rates paid by labouring _ 


men, of a clause to ensure the work being done by British work- 
men. . 

“Tt is at least not an unfair thing to ask in the interests of British 
manufacturers, who have continuously to meet the requirements of 
the trade unions in the matter of paying standard rates of wages 
and observing hours of labour, that municipal corporations should 
not allow the ‘fair wages’ clause to b2 evaded in the manner above 
mentioned.” 


Obituary.—It is with deep regret that we have to record 
the death of Mr. J. Stasts Forbes, whose main connection with elec- 
trical affairs consisted of his chairmanship of the National Tele- 
phone Co. and the Edison & Swan United Electric Light Co., both 
of which offices he vacated only a year or twoago. Mr. Forbes 
carried his years—he was 81 at the time of his deceass—remarkably 
well, and whenever he met his shareholders was youthful in spirit and 
in the happiest of moods. His striking figure, ready wit, banter, and 
good-humoured sarcasm, and hisability forsoothing irate shareholders, 
ortalking them down, made him invaluable as a chairman of companies 
which were sailing through troubled waters, and he was able to 
corimand unusually large fees without the least difficulty. The 
services rendered by him to the National Telephone Co., in the 
negotiations with the Post Office, are said to have been of the 
utmost importance to that company. His connection with the 
Ediswan Co. was less satisfactory, and probably few harder 
things have been said about him at a city meeting than were 
expressed by shareholders of that company at a memorable meeting 
afew years ago, when it was found that things were in a parlous 
condition and it was announced that Mr. Forbes had left the board. 
He was often able to turn up a bright side where everyone else 
failed, and it was his ability in this direction which prevented his 
ever being at a loss, whether as a railway, telephone or electric 
light chairman. 


Personal.—The Tramways Committee of Burnley T.C. 
has increased the salary'of Mr. Mozley, tramways manager, from 
£350 to £100 per annum. 

On Wednesday Lord Kelvin was elected Chancellor of Glasgow 
University in place of the late Lord Stair. We tender our sincere 
congratulations to his lordship upon the conferment of this latess 
addition to bis list of honours. 


The South African Association for the Advance- 
ment of Science.—The second annual meeting of the South 
African Association for the Advancement of Science, the counter- 
part of the British Association in this sub-continent, was opened 
at Johannesburg on Monday last, when Sir Charles Metcalfe 
delivered the inaugural address. Lord Milner occupied the chair. 
The Times correspondent says that the proceedings, which include 
the reading of 56 papers, were to last forone week. Sir Charles 
Metcalfe’s address was regarded as an able réswmé of the most 
recent progress made in the scientific knowledge of the world. 


Lecture.—A paper on “Electric Light and Fire 
Rieks” was read before the Aberdeen Mechanical Society on the 
25th ult., by Mr. J. Erskine Marr, consulting engineer. 


Concert. — The last Bohemian Concert of ‘ The 
Electricals” for the present session is to be held to-night, April Sth, 
in the Banqueting Hall of the Frascati Restaurant, W. The chair 
will be taken at 7.45 p.m. — 

The German Society of Electro-Chemists.—The 
annual meeting of the Deutsche Bunsen Gesellschaft is to be held 
this year at Bonn, on the three days May 12th to 14th; and the 
following provisional list of papers has been published by the Com- 
mittee charged with the arrangements for this 1904 meeting of the 
Society :— 

Prof. Arrhenius, Stockholm, “‘ The Chemical Mass Action of ‘Toxines.’” 


Prof. Roozeboom, Amsterdam, ** The Application of the Phase Rule to the 
Mixtures of Iron and Carbon.” 

Prof. Bredig, Heidelberg, ‘* The Catalysis of Cyanogen Compounds.” 

Prof. Dreser, Elberfeld, ** The Determication of the Freezing Point and Con- 
ductivity of Urine.’’ 

Prof. Elbs, Giessen, ‘‘ Electro-Chemical Reductions.” 


Dr. H. Goldschmidt, Essen, ‘* The Ruthenberg Electrical Concentration and 
Reduction Process for Iron Ores.” 

Prof. Heyn, Charlottenburg, ‘‘ The Hardening of Steel from the Physical 
Chemist's Standpoint.” 

Dr. Lob, Bonn, “‘ Pyrogenic Reaction and Dissociation Phenomena.” 

Prof. Mathesius, Charlottenburg, “ ‘the Production, Constitution, and Utilisa- 
tion of the Slags, produced in Metallurgical Operations.” 

Dr. Wolf-Miitler, Miilhausen, ‘* 1 he Passive State of the Metals.’’ 

Prof. Ostwald, Leipzig, subject not yet settled, 

Dr, Sackur, Berlin, “ ‘fhe Lead-Tin Alloys.” 

Dr. Schroeder, Bonn, “ The Relation of ‘ Kryoscopie ’ to Medical Science.” 

Prof. Tammann, Giittingen, ‘‘ Glass Formation and Devitrification.” 

Further papers are expected, and as Bonn is one of the most 
charming and attractive of German university towns, a successful 
gathering, in point of numbers and interest is to be looked for. 


Sydney University School of Engineering.—From 
the Australian Mining Standard we learn that Mr. P. N. Russell, 
who, in 1896, endowed the school of engineering at the Sydney 
University with the handsome sum of £50,000, has now, through 
Sir W. P. Manning, intimated his willingness to provide another 
£50,000, the income of which is to be devoted towards maintaining 
free scholarships in engineering at the University, and towards 
extending the teaching of electrical engineering. ‘The scholar- 
ships are to be open to apprentices at the various engineering works 
in the State of New South Wales and to those who qualify at the 
technical colleges. The money may be made available at once, the 
only condition being that the State Government shall undertake to 
provide within three years £25,000 for the cost of the buildings 
necessary to accommodate the increasing number of scholars who 
desire to study engineering.” 
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~ The Rating of the London United Tramways.— 


On Wednesday the appeals of the London United Tramways Co. 
against the assessment of their lines by the Brentford Assessment 
Committee was concluded. The-case was thought to be important 
as bearing upon the rateability of the electric tram systems of the 
country, but there was really very little of interest in it, though— 
it is said the costs will amount to over £10,000. About a dozen 
applications for adjournment were made by counsel representing 
the parties before it was commenced, and five whole days had been 
occupied by Sir Ralph Littler, O.B., K.C., and a large number of 
Middlesex magistrates in hearing it. 

The case for the company was that it must be assessed per car 
mile run, and that the company was entitled to keep a banking 
account of £10,000. If the working expenses were put at 4°16 pence 
per mile, and 1,096,386 miles were run in a year, with various other 
figures, the cost would be £104,742. The electric cars would cost 
1°06 pence per car mile to keep in repair. The company put the 
assessment at £13,659, the Assessment Committee fixed it at 
£18,540. 

A long list of witnesses deposed to the figures, among them Mr. 
R. Hammond, M.I.E.E., who said the cables might be expected to 
last 32 years, the overhead equipment 23, and the cars 14 years. 
He was of opinion that the figures were favourable to the overseers. 
The Chiswick generating station was more than was needed for 
present purposes. 

The Committee’s witnesses, one of whom, Mr. Cook, said he took 
the expenses at ‘897 per car mile from the company’s accounts. He 
only allowed half the directors’ fees, as their services were not con- 
fined to this line. The real point of difference was that the com- 
pany deducted statutable expenses, £43,904, and he £34,025. 

Major Cardew said he thought the life of the high pressure 20 
years, and the low pressure ones at 30, and their value at the end of 
that time about £4,000. The company put the cost of the overhead 
equipment at about double what it should be. He thought £12,000 
a mile enough for it. 

The Court fixed the net assessment at £11,225, thus finding for 
the company with costs. 


Cost of Generating Electrical Energy.—A paper on 
this subject, which was read by Mr. E. J. Fox, before the Oleveland 
Institution of Engineers in February last, contained some interest- 
ing data relating to the detailed costs of generation in public and 
private works. The following tables show in brief the results 
obtained respectively by the seven towns with the lowest working 
costs during 1902, and a number of large private undertakings :— 


Pusiic GENERATING STATIONS. 


| Costs per unit in pence. 








Units | : i ellicoass 
Units | soldper| ;o,4 Oil 
Town. | sold per | an. per eee | Ro dh | Re- | Works 
a Coal. water & | W88°5-| pairs.| costs. 
| ‘| | stores. 
d. a. a oe ar 
Bradford .. | 9,124,223 1,480 | 20°98% | :26 *05 08 18 | 52 
Leeds’... | 4,448,650 508 | 12°31% | °28 03 ‘17 | 14 | °62 
8t. Helens | 1,237,965 | 920 | 17°84% | *26 03 717 19 *65 
Edinburgh | 7,760,307 | 742 «| 14°75% | °34 *04 “09 18 65 
Bolton .. | 8,802,598 | 1,028 | 18'87%! °85 | °06 15 10 66 
Bootle - | 1,619,129 R 28°44% °41 03 15 =| “11 “10 
Liverpool #186088 | 1,094 | 25°11% | 37 | 06 15 | -13 | “7 


PrivaATE GENERATING STATIONS, 











} Units } | Costs per unit in pence. 
per In? Lbs cise | 
year Units | coal | S3| 3 a 
rae | per per | per - eee Hag 
Kw. in-| ¥eek | unit, Coal. & gS Ey & | o8 
stalled s6|E | @ | Eo? 
Oa 
d. d. d. da a. 
Watson, Linwood 5,400 64,000 8°25 | °188 | 011 ‘011 | ‘018 | ‘185 
Do, 5,400 57,000 3 "1538 | °012) «021 | ‘021 207 
Do. 5,400 | 44,190 4 | “171 | 016 | 027 | 027 | +242 
Do. - 5,400 60,680, 8:1 | *181 | ‘014  -028 | 028 | “191 
Dorman, Long & Co., 1908, 5,087 | 151,122 2°8 | °15 — _ _ a 
Do. 1902 5,050 60,400 3°04 | ‘179 019 | °085 | 03 813 
Kynoch, day load e. | 1,240 18,400 5°5 | °190 | ‘046 | 065 043 | °348 
Do. dayand night — 1,490 22,400' 7°0 *243 | 050 | 075 | 045 = 418 
City & S.L. Railway .. 2,817 | 182,195 | 4°16 | ‘307 | ‘037 | ‘064 | "088 | *446 
a | | | 





_. 


Plant for Sale.—The Greenock Corporation is inviting 
offers for a Belliss-Silvertown engine and dynamo, of which par- 
ticulars are given in our advertisements. 


Appointments Vacant.—Electrical engineer for Bray 
(es00). (£240); chief assistant engineer for Preston tramways 
00). 


The Paris Metropolitan Railway.—lIt is expected that 
the Courcelles—Ménilmontant extension, which will connect 
Monceau with Ménilmontant, vid the Saint Lazare railway station, 
the Opéra, the Bourse, the Place de la République and Pére 
Lachaise, will be opened to traffic in July. This will increase the 
length of the railway from 16 miles to nearly 20 miles. The ratio 
of working expenses to gross receipts amounted to 41'23 per cent. 
in 1900, 47°16 per cent. in 1901, 41°48 per cent. in 1902, and 42°64 
per cent. in 1903, while for January and February of the present 
year the figure has been reduced to 39°70 per cent. The capital 
of the company was increased to £3,000,000 last year, and it will 
henceforth be able to issue bonds so as to provide funds for pro- 
ceeding with the lines projected so as to form the second network. 


THE CENTRAL STATION ENGINEER, 


Tue Barking U.D.C. has granted honorariums of £25 each to Mr. 
A. H. SzaBRooKg, engineer, and Mr. R. J. J. Swan, assistant engi- 
neer, in respect of extra services rendered in connection with the 
electric tramways. 

Ilford U.D.C. has granted the following increases of salary :— 
Mr. A. H. SHaw, electrical engineer, from £400 to £450' per 
annum; Mr. G. R. Spurr, tramway manager, from £250 to £300 
per annum, rising by £50 a year to £400. 

Bedford T.C. has increased the salary of Mr. Purves, electrica 
engineer, by £50 a year, and that of the deputy electrical engineer 
by £26 per annum. 

Wimbledon U.D.C. has increased the salary of Mr. H. Tomuin- 
son LEB, electrical engineer, from £300 to £40) per annum. 

The Greenock electricity works staff held their first annual supper 
and dance on March 25th, Mr. J. A. Roprrtson, the chief electrical 
engineer, presiding. Between 70 and 80 ladies and gentleman were 
present. The toast “The Electricity Committee” was proposed 
by Mr. Cottn MacCouxxocg, and Treasurer N. M. Brown responded. 
He showed the progress that had been made since the works were 
opened, the annual income now reaching £13,000 and the output 14 
million units. Mr. Warp gave the toast ‘“‘ The Works Staff,” and the 
chairman responded. In the course of his remarks he said that 
Greenock was second to none in regard to reliability of supply, and 
it was only second to two others in Scotland in the matter of 
economical working. After further toasts the company adjourned 
to the saloon to dance. 

The Corporation of Bridlington has appointed Mr. A. J. Broxurr 
of the York Electricity Works, to act as clerk of works for the 
electric lighting scheme. 

Mr. E. 8. Lance has been presented with a smoker's cabinet by 
the engineers in the generating department upon the occasion of his 
leaving the Brompton and Kensington Electric Light Co. in order 
to join his brother, Mr. Willoughby Lance, in an engineering 
contractors’ business in Llandudno, N. Wales. The presentation 
was made by Mr. Lanauey, the resident engineer. Mr. Lance held 
the position of senior engineer-in-charge, having been with the 
company some 24 years. 

The salary of Mr. R. PrimsTuxy, assistant electrical engineer at 
Halifax, has been advanced from £200 to £210 as from April Ist 
and to £220 as from April Ist, 1905. Also the salary of Mr. P. 
Fow Ler has been advanced from 50s. to 55s. per week. 

In reply to advertisements for the appointment of assistant 
engineer, 71 applications were received by the Leek U.D.C. Messrs. 
F. Witu1ams, of Maidstone, G, E. Pratt, of Warrington, and A. J. 
LriauH, of Rochdale, were selected to meet the committee, 








NEW COMPANIES REGISTERED. 


British Textile Design and Electric Card Cutting Co., Ltd. 
(80,496).—This company was registered on March 29th, with a capital of 
£10,000 in £1 shares (7,000 7 per cent. preference), to acquire the rights for the 
Patent Automatic Electric Jacquard Card Cutting Machine, jointly owned by 
O. Zerkowitz and Zerkowitz Inventions, Ltd., to adopt an agreement with the 
said O. Zerkowitz, and to carry on the business of designers and card cutters 
manufacturers of or dealers in the said card cutting machine, &c. The first 
subscribers (each with one preference share) are:—G. Clay, 165, Parkside Road 
Bradford, machine maker; E. Wood, Thorncroft House, Wibsey, Bradford, 
cloth merchant; H. Walbank, 28, Cheapside Chambers, Bradford, textile 
designer; P. Parkin, 1, Town Hall Square, Bradford, textile designer; G. E. 
Gott, Osborne Chambers, Bradford, incorporated accountant; J. Atkinson 
Ryan Street, Bradford, machine maker; and H. Cottam, Cecil Avenue, Brad- 
ford, builder. Minimum cash subscription, 2,250 shares. The number of 
directors is not to be less than three nor more than seven. The first are G. 
Clay, E. Wood, H. Walbank, and P. Parkin; qualification, 100 shares; 
remuneration as fixed by the company. Registered office, 28, Cheapside 
Chambers, Bradford. 


Britannia Electric Carriage Syndicate, Ltd. (80,495).—This 
company was registered on March 29th, with a capital of £12,000 in £1 shares, 
to adopt an agreement between L. Garcin and A. Renault of the one part, and 
F. G. Holland of the other part, for the acquisition of patent No. 23,426 of 1902, 
to manufacture and deal in carriages, carriage appliances and devices, and to 
carry on the business of electricians, mechanical engineers, machinists, carriers 
of passengers and goods, omnibus, carriage, and launch proprietors, &c. The 
first subscribers (each with one share) are:—W. L. C. Dowling, 27, Lillie Road, 
Earl’s Court, S.W., publisher; H. C. Fowler, 80, Grosvenor Terrace, Camber- 
well, 8.E., clerk; E. H. Walker, 654, Cannon Street, E.C., accountant; J. Puss- 
farcken, 37, Walbrook, E.C., merchant; H. C. Murray, 65a, Cannon Street, 
E.C., secretary; F, E. Parish, 29, Clarence Road, Kentish Town, N.W., clerk’; 
and H. T. Rutter, 4, Warrington Crescent, Paddington, W., A.M.I.C.E. No 
initial public issue. The number of directors is not to be less than two nor 
more than seven. lL. Garcin and A. Renault may nominate one, others to be 
appointed by the subscribers; qualification, £25; remuneration, £50 each per 
annum. 


Pneumatophone, Ltd. (80,505).—This company was registered 
on March 29th, with a capital of £3,000 in £1 shares, to acquire the patent 
rights relating to an invention by H. L. Short for improvements in methods of 
and apparatus for increasing the volume of sounds from telephonic and phono- 
graphic instruments and transmitting such sounds to distances, and to develop 
and turn to account the same, The first subscribers (each with one rhare) 
are:—M. Luite, 175, Wool Exchange, E.C., merchant; F. Newman, Constitu- 
tional Club, W.C., secretary; E. A. Boddington, 87, Victoria Street, 8.W., 
TY D. Spurling, Palmerston House, E.C., gentleman; Miss L. M. 

aniell, 10, pew Tollington Park, Stroud Green, N.; C. L. Demson, 55, Bed- 
ford Road, Clapham, 8.W., clerk; and W. L. Bingley, 12i, North Hill, High- 

ate, engineer. Minimum cash subscription, £7. The first directors are M. 

uite, F, Newman, D. Spurling, E. A. Boddington, C. L. Demson, Miss L. M. 
Daniell, and W. L. Bingley. No qualification for directors prior to 1906, after- 
wards £250. Remuneration, £50 each per annum and a share in the profits. 
Registered office, Palmerston House, Old Broad Street, H.C, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Kensington and Knightsbridge Electric Lighting Co., Ltd. 


(26,198).—This company’s annual return was filed on March 9th, when 21,000 


ordinary, 10,000 first preference and 10,000 second preference shares had been 
taken up out of a nominal capital of £850,000 in 50,000 ordinary, 10,000 first pre- 
ference and 10,000 second preference shares of £5each. £5 per share has been 
called up on 15,968 ordinary, 10,000 first preference and 10,000 second preference 
shares, resulting in the receipt of £179,840. £25,160 is considered as paid 
on 5,032 ordinary shares. Mortgages and charges: £90,000. Debenture stock 
issued by this company in conjunction with the Notting Hill Electric Lighting 
Co., Ltd. £185,000. 


Hart Accumulator Co., Ltd. (60,059).—This company’s annual 
return was filed on March 21st, when the entire capital of £40,000 in £1 shares 
had been takenup. £1 per share has been called up and paid on 17,500, and 
22,500 shares are considered as fully paid. Mortgages and charges: Nil. (The 
capital was increased to £60,000 by the creation of 20,000 new preference shares 
immediately after the above return was filed.) 


North Wales and District Light Railway and Electric 
Power Syndicate, Ltd. (65,824).—This company’s annual return was filed on 
February 11th, when 11 shares had been taken up out of a nominal capital of 
£1,200 in 12 shares of £100 each. £924 has been received, leaving £176 in 
arrears, Mortgages and charges: Nil. 


London Electric Wire Co., Ltd. (86,544).—This company’s 
annual return was filed on February 22nd, when 15,807 ordinary and 5,956 pre- 
ference shares had been taken up out of a nominal capital of £150,000 in 20,000 
ordinary and 10,000 preference shares of £5 each. £5 per share has been called 
up on 8,087 ordinary and 5,956 preference shares, resulting in the receipt of 
£70,215. £38,600 is considered as paid on 7,720 ordinary shares. Mortgages 
and charges: Nil. 


Chiswick Electricity Supply Corporation, Lid. (38,854).— 
Issue, on March 16th, of £1,000 44 per cent. debentures, part of series created 
by resolutions of November 2nd, 1900, and March 8th, 1901, to secure £50,000, 
charged on the company’s undertaking and property, present and future, 
including uncalled capital, Holders: Davey, Paxman & Co., Ltd., Colchester. 
No trustees. Previously issued of same series: £32,000. 


F. A. Glover & Co., Ltd., electrical and general engineers, 
London (73,356).—Issue, on March 2lst, of a £500 debenture, part of series 
created April 11th, 1902, to secure £6,000 and 6 per cent, interest, charged on 
the company’s undertaking and property, present and future, including 
uncalled capital (if any). No trustees. Holder: R. F. Wahl, 1, Pembridge 
Square, W. Total amount previously issued of same series: £5,530. 


Finchley Electric Light Co., Ltd. (67,030).—Issue, on March 
8th, of £400 debentures, part of series created December 7th, 1£03, to secure 
£2,000, charged on the company’s undertaking and property, present and future, 
— uncalled capital. No trustees. Previously issued of same series: 








ELECTRICITY SUPPLY ACCOUNTS. 








Tux first complete 12 months’ working of the 


East Ham East Ham Electricity Department has proved 
Municipal in every way as successful as the previous 
Electrical nine months. Aided by an excellent load 

Supply. factor, resulting on the combination of tram- 


ways, street lighting and private supply, in 
which the two former largely predominate, the costs per unit are 
well below the average for such undertakings in the vicinity of 
London. Financially, a satisfactory surplus was earned which, 
after meeting the interest and sinking fund charges, left a balance 
of £1,975, which was carried towards an initial expenses account. 
The prices charged were :—Private lighting, 7d. and 2d. per unit 
maximum demand, or a flat rate of 54d. per unit; power, 24d.; and 
traction 2d. per unit; public arce, £18, and incandescent lamps 
(20-0.P.), £4 68. $d. per annum. The borough electrical engineer 
and manager is Mr. W. C. Ullmann. 
GBNEBAL STATEMENT. 


m 
For year ending March 3lst— 19038, 1902. 
Total capital expended... vee ‘ £87,476 £66,977 
Number of units sold— 
Private supply ... ose eee oe 286,238 120,833 
Public lighting’... ... «.  «. 322,303 196,453 
Traction ... aaa den one 656,125 358,352 
Total number of units sold w+ 1,411,924 730,642 
Equivalent No. of 8-c.P. lamps connected 22,957 13,380 
Number of public lamps... sae aes 169 arc } 138 
137 inc. 
Maximum load in xw.' as eve eee 690 436 
Revenue account— 
Gross Yevenue ... oa ane £13,540 £7,094 
» expenditure a acs a £7,981 £4,363 
» profit F aes aes sea £5,559 £2,731 
Average inclusive price obtained per unit— 
Private lighting “és a eee 4:12d. 413d. 
Public lighting os as 2°12d. 197d. 
Traction ... eee ; eee 2°00d. 2°25d. 


Revenvg Account ror Yuan Enpina Marce 3isrt, 1903. 


Gross revenue aaa tee ses £13,540 = 2°30d. per unit. 
Works and distribution costs (inc. pub. ltg.) £7,004 = 1°18d.__,, 
Total working costs ... ria aa £7,981 = 136d. __,, 


Prorit STaTEMENT. 





Interest on loans, &c. ase ve ove £2,686 
Sinking fund ... ese A oe . 898 
Balance on year’s working ... os 1,975 

Gross profit eee eee eee eee £5,559 








We give hetewith the returns of the Hastings 


Hastings Electrical Department for the year ending 
Municipal December 31st last. The undertaking has 
Electrical increased its output, although not in the same 
Supply. ratio-as in previous years. Working expenses 


are, unfortunately, “up” about 4d. per unit, 
and the gross profit, which is some £200 more than in the previous 
year, has no doubt suffered from this cause. . The deficiency on the 
year’s working amounts to £951, as compared with £1,080 in the 
previous year. 
The progress of the undertaking in recent years will be gathered 
from the following figures :— 


Equivalent Units Total costs 
Year. No. of lamps. sold. per unit, 
1901 29,428 703,814 319d. 
1902 83,443 803,761 2°75d. 
1903 _ 852,094 2°85d. 


The prices charged are :—For private lighting, 6d. per unit, or 
10s. per annum per 8-c.P. lamp, and 14d. per unit, on the maximum 
demand system. Mr, R. F. Ferguson is the borough electrical 


engineer. 
GENERAL StTaTEMENT. 
For year ending December 3lst— 1903, 1902, 
Total capital expended ove oe we. £131,147 £128,944 
Number of units sold— 
Private supply ... aes aa o- 623,662 575,568 
Public lighting ... oe BP we 228,432 228,193 
Total number of units sold we» 852,094 803,761 
Equivalent No. of 8-cP. lamps connected — 33,443 
Number of publiclamps ... eee ses 104 104 
Maximum load in kw. eas saa oes 610 601 
Revenue account— 
Gross revenue ... én ese ee £17,977 £16,894 
» expenditure aa oa £10,104 £9,220 
» profit a eas “e £7,873 £7,674 
Average (inclusive) price obtained per unit— 
Private lighting “ ese eee 5°25d, 522d 
Public lighting ... ose nas 422d. 434d 


REVENUE AccouNT FOR YEAR ENDING Dec. 31st, 1903. 


Gross revenue ... aaa pe ... £17,977 = 5 05d. per unif. 
Worksand distribution costs (inc. pub.ltg.) £8,175:.= 2°30d. _,, 
Total working costs aa oe £10,104 = 285d. ,, 


ProFit STATEMENT. 





Interest on loans £4,495 
Snking fund 4,311 
Sundry * ce Pe eee «de ese 17 

Debit balance from 1902 (less £1,000 contributed 
by rates) ... tee aa ma nas 3,518 
Debit balance carried forward —4,468 
Gross profit £7,873 











CITY NOTES. 


THE accounts of Messrs. W. T. Glover & Co, 

W. T. Glover forthe year ending December 31st, 1903, show 

and Co., Ltd. a manufacturing profit of £32,025 9s, 3d., divi- 

dends and miscellaneous receipts £1,739 
13s. 6d., making a total of £33,765 2s. 9d. Management and 
administration expenses (£20,954 17s. 11d.), interest, bankers’ 
charges, &c., interest on debenture stock, interest on loans, and a 
sum voted for directors’ remuneration, amount together to 
£30,736 8s. 6d., thus leaving a balance of £3,028 14s. 3d. of 
incomings over outgoings. The amount brought forward from last 
year is £4,280 10s. 6d., making a balance to the credit of profit and 
loss account at December 31st of £7,309 4s. 9d. 

The balance-sheet does not separate patents and goodwill from 
lands, buildings, and plant; all these together being valued at 
£211,320 68. 2d., aftér deducting £6,162 7s., or slightly less than 
3 per cent. for depreciation. £132,009 19s. 10d. is owing to the 
company. The investments and advance payments stand at 
£51,177 4s. 2d.; stock at £89,892 1s. 6d.; and cash in hand, £722 
13s.10d. The liabilities are £314,850 on shares and debentures, 
£91,679 19s. 6d. on loans, £54,932 Os. 5d. due to sundry creditors, 
bills payable, and sundry charger. The debenture redemption and 
reserve funds amount to £16,351 Os. 10d. 

In their report the directors state that ‘the surrender of 
ordinary shares of the company to the nominal value of £35,150 by 
the original vendors has been duly completed, and the reduction of 
capital by this amount has been approved by the court.” They 
refer to the trade depression, but state that ‘there are indications 
of the prospects of the company showing an improvement during 
the remainder of the current year,” and they regret that the result 
of the working during the past year does not permit the payment 
of a dividend to the preference shareholders, although the generad 
position of the company is now more satisfactory. 
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Marconi’s Wireless Telegraph Co. 


Cou. Sir Evan-Smirn, K.C.B., presided at the meeting held on 
March 30th, at Cannon Street Hotel. There was a sprinkling of 
shareholders and an enthusiastic company of Press representatives. 
The chairman first referred to the absence of Mr. Marconi in Italy 
through the death of his father. Fora second time since the com- 
pany came into existence its receipts were in excess of its expendi- 
ture, the excess this year being £10,607, as against £5,489 last year. 
The shares in associated companies, which had a par value of 
£1,576,500, were takén at cost (£5,239), and the real value must be 
represented by a sum very largely in excess of that stated in the 
balance-sheet. The progress of the year had been persistent and 
sustained. The revenue-producing branches established at the close 
of the preceding year had been satisfactorily developed, producing 
increasedincome. Mr. Marconi had been carrying ona series of experi- 
ments in improving the long-distance communication. If some dis- 
appointment had been felt that the trans-Atlantic service had not yet 
been established on a commercial scale—that the hope held out in the 
speech which was made last year that the difficulties in connection 
with the trans-Atlantic communication bad been overcome had not 
been fulfilled—‘ it must be remembered that all scientific progress, 
before it rests upon a foundation of certainty and security, must 
attended by many unforeseen incidents and difficulties.” Such 
difficulties had been twofold—‘ certain technical difficulties which 
are now thought to be completely overcome; and difficulties in 
obtaining inland telegraph facilities.” The necessity of surmount- 
ing these difficulties had compelled the board up to the present to 
postpone completion of the arrangements for trans-Atlantic com- 
munication, which must necessarily be of a costly character. After 
referring to the arrangements made in Canada, Italy, and other 
places mentioned in the report (see Exec. Rny., March 25th) he 
said that the 12 months reviewed in the report kad been mostly 
spent in concluding contracts which they confidently antici- 
pated would result in considerable profits to the company. 
In regard to the Admiralty, arrangements had been finally and 
satisfactorily concluded, and the company’s relations with that 
great department were now of a most cordial and encouraging 
character. Considerable orders had been placed with the company 
by the Admiralty for the most up-to-date apparatus. As regards 
the General Post Office, however, the negotiations, involving 
several Government departments, had been of a most protracted 
and complicated character. That was inevitable. Little by little 
difficulties had been cleared away, obstacles had been removed, 
conflicting interests had been reconciled, and he was in a position 
to inform them—with the greatest satisfaction—that late on the 
previous afternoon the Post Office intimated their readiness to con- 
clude an agreement of which the details had previously been the 
subject of discussion of a most exhaustive character. The directors 
thought that that agreement would not only give great satisfaction 
to the public generally, but would also safeguard the interests of 
the shareholders of this company. The far-reaching importance of 
the subject demanded that no final conclusion should be arrived at 
unless every point hdd received the careful examination that it 
deserved. The issues of the agreement must necessarily be of a 
widespread and national importance. The details of the agree- 
ment could not be made public then. They had to pass into the 
hands of the legal advisers of the Post Office and of the company, 
and to be duly embodied in contract form. The progress that the 
Marconi Co. had hitherto made had undoubtedly been due to the 
intrinsic merits of the system itself. While other countries had 
supported it, and Germany had fostered the Slaby-Arco system, it 
was the British practice to give no Government support until an 
invention had justified its existence. It might be conceded that 
if at the present moment the Marconi system had been already 
adopted by the Admiralty, and had now received the promice of the 
invaluable countenance of the Post Office, it was because the 
responsible advisers of His Majesty’s Government had satisfied 
themselves not only of the inherent merits of the system itself, but 
also that it was pre-eminently the best system of wireless telegraphy 
in existence at the present time, and, “as your board believes, the 
only practicable system.” After dwelling upon the valuable service 
rendered to the company by Mr. Cuthbert Hall, its managing 
director, the chairman added that in view of the new responsibility 
with regard to the construction of new works and development of 
the system that would devolve upon the board in consequence of 
the conclusions arrived at with the Post Office, the directors would 
probably.shortly make a new issue of shares. The details regarding 
the issue and price would be communicated in due course. 

The adoption of the report was seconded by Mr. H. Jammson 
Davis and carried unanimously. The formal vote of thanks to Mr. 
Cuthbert Hall was also approved. Retiring directors and auditors 
were re-elected, 





Mersey Railway Co. 


Mr. James Farconer presided at the meeting held at Worcester 
House, Walbrook, E.C., on March 30th. He said that the report 
was undoubtedly of special interest, because it contained the results 
of the first half-year of electrical working. But the board did not 
regard the results as giving a complete indication of what the 
results under electric traction would be. In regard to receipts, they 
had earned £37,357, as against £29,470 during the corresponding 
period of 1902, That £8,L00 increase was not all they had expected, 
but it was substantial, and it was during the latter months that the 
increase had really begun to tell appreciably. There was every 
indication that asthe public obtained experience of, and confidence 
in, the system of working, the traffic would develop. The number 
of passengers had increased from 2,844,000 to 4,153,000, which was 
a larger percentage of increase than the increase in money, so that 


they were getting less per passenger. They were going to reduce 
the difference between third and first-class fares. The increase was 
mainly in the local traffic which arose and terminated on their own 
line. They had taken up the matter of reducing fares for through 
traffic with the other companies with which they exchanged traflic. 
They were also giving season-ticket holders greater facilities. The 
working expenses were not at all satisfactory to the board. They com- 
pared with the 1902 period when steam working was in vogue. ‘The 
train mileage was 400,000 electrically, against 155,000 by steam in 
1902. In 1902 the ccst of maintenance of permanent way was 3°9d. per 
train mile by steam, against 1°6d. by electricity in 1903. The 
locomotive and generating power, under steam, cost 11°3d. per train 
mile; with electric traction this item cost 5:2d. per train mile. 
When they resolved to enter upon electrification the expected 
figure was 67d., so that the actual result was more than a 1d. lower. 
Car repairs were practically the same, ‘9d. against ‘8d. He thought 
that that item ought to be very substantially reduced. Traffic 
expenses with steam cost 135d. per train mile, whereas with 
electrical traction they were 7°3d.; this item was affected almost 
entirely by the increase in the train service. The general charges 
were 3°4d. in 1902, and now 1°6d. per train mile. In ventilation 
there had been a very satisfactory change. In the old days it cost 
$:4d. per train mile, but during the last half year it had been 2d. 
The ventilation was perfectly satisfactory, and they had none of the 
troubles which seemed to vex and harass the tube lines. In regard 
to pumping, they had through more efficient steam raising plant 
reduced the cost from £3,084 to £2,619, and from 4°8d. to 1'5d. per 
train mile. The total result was that under steam working, the 
expenses were 41'2d. per train mile, and under electrical, 182d. 
Therefore, assuming that they had a situation deserving of service 
such as they were giving, they could undoubtedly do it 
with electricity at about one half the cost by steam. In 
regard to the claims of the company against the con- 
tractors in respect of exceptional expenditure for which the 
contractors were responsible, these questions were before an arbi- 
tration tribunal. Therefore he ought not to make a public 
statement. Other questions were partly regarding finance and 
partly regarding the works. The board were. acting under the best 
legal and engineering advice available, and with regard to the plant 
it would not be any fault of the board if, as a result of the proceed- 
ings, this company did not find itself in possession of as good an 
electric plant as modern science could produce ; that was the object 
they sought to attain, and they would certainly persist in it to the 
utmost of their power. They had not had an accident claim against 
them during the period. 

Mr. SHEPPARD seconded the adoption of the report, and it was 
adopted. 





Liverpool District Lighting Co. 


Tue arnual meeting of the Liverpool and District Lighting Co. 
was held at Liverpool last week. Mr. HonBRooxk GASKELL, in moving 
the adoption of the report, said that after very careful consideration 
the directors had reduced their charge for the electric light in 
Waterloo from 6d. to 5d., compared with 34d. in Liverpool. Their 
business had been rapidly growing, but had reached a point at which 
the high price for current would retard progress. The reduction in 
price had already had the effect of increasing their customers and 
their business. The increase in consumption of the first two months 
of this year compared with the same period of last year, was at the 
rate of 36 per cent., and if this continued the dividend would soon 
again be 5 per cent. Personally, he thought 5d. per unit still too 
high, and while they could not be expected to compete with the 
Liverpool Corporation, they might have to reduce their charge 
even below 5d., to say 44d. 

The report was adopted. 





Willans & Robinson, Ltd. 


Tx directors’ report for the half-year ended December 31st, 1903, 
which is to come before the meeting at Cannon Street Hotel, E.C., 
on April 13th, reads :— 

“ The directors have to state with deep regret that the operations 
of the company in the past half-year have resulted in a loss, and 
that no dividend can be paid upon either the preference or the 
ordinary shares. Owing, on the one hand, to depression in trade, 
and on the other to increased competition, there has been a falling 
off in orders for engines, as well as in the prices obtainable, the 
result being that the profit for the half-year upon the engine- 
building and other business carried on at Rugby (after making a 
special reserve against depreciation on certain shares receivable in 
part payment for engines) is only £11,772 5s. 10d,, increased to 
£14,108 138. 8d., by an amount of £2,336 7s. 10d. brought forward 
from last half-year. Against this has unfortunately to be seta loss 
of £22,040 18s. 5d. at Queen’s Ferry, in which is included 
£7,249 38. 5d. for depreciation. The net debit balance on the 
profit and loss account is therefore £7,932 4s, 9d. The company is 
in need of the balance of the new capital (£83,340), which the 
directors were authorized to issue by the resolution passed on the 
April 3rd, 1901, and as, under present conditions, a new issue of 
capital is not likely to be successful, it is necessary to borrow upon 
the security of the reserve fund investments. It was the directors’ 
intention to issue the new capital a year ago, but they were advised 
to postpone the issue for a year, and: in consequence they made 
temporary arrangements for an overdraft upon the company’s 
bankers, until the capital should be issued. As this arrangement 
expires in July next, it is important thata new understanding be 
arrived at with the bank, and a resolution will be submitted to the 
shareholders authorizing the directors to borrow up to the maximum 
amount permitted by the articles of association, viz. :—50 per cent, 
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of the paid up capital, less the sum already authorized to be 
borrowed upon debenture stock. The amount of the balance which 
can be borrowed under this resolution is £83,330. The steel works 
at Queen’s Ferry, including the steel foundry, will be closed as soon 
as existing orders can be completed; work in the boiler shop and 
tube works will be pushed on with energy. Extensive reductions 
are in course of being carried out in the Queen’s Ferry Staff and 
organisation and every effort will be made to effect similar 
economies at Rugby.” 





Calcutta Tramways Co. 


Tue report for the year 1903 shows gross traffic receipts £113,756, 
working expenditure under all heads £55,670, and a revenue balance 
after crediting sundry receipts of £58,812. After providing for 
interest on debentures, less the amount earned by the employment 
of monies in hand, interim dividend, and the special grant to the 
chairman voted at last meeting, the net amount to be dealt with, 
including £1,181 brought in from the last account, is £32,666. The 
directors recommend a dividend at the rate of 7 per cent. per 
annum for the half-year, making, with the interim dividend, 6 per 
cent. for the year, tax free, leaving a balance of £14,769, of which 
the directors propose to credit £12,413 to a depreciation fund, 
leaving £2,351 to be carried forward. The directors recommend 
that the amount at present standing to reserve fund, viz., £14,582, 
should be added to the above amount of £12,418, making a sum of 
£27,000 to the credit of depreciation fund. 





Buenos Ayres and Belgrano Electric Tramways Co. 


Tur report for 1903 states that the total receipts have amounted to 
£164,714, and expenditure to £92,369, leaving £72,345. This 
balance, with the amount brought forward from last year, £3,270, 
has been carried to net revenue account. There has been placed to 
renewals fund (raising same to £16,000) £5,000, and written off 
capital expenditure £4,500. To meet a loss on sales of surplus 
stores there has been written off £1,301. There has 
been applied to create a sinking fund for the redemption 
of debenture capital £2,500, and to create an accidents 
insurance fund £500. The 6 percent. dividend on the “A” and 
‘““B” preference shares absorbs £20,250, and the directors now 
recommend a dividend of 3 per cent., or 3s. each, on the ordinary 
shares, leaving £2,479 to be carried forward. 3,210,194 miles were 
run, an increase of 88,635 miles. The number of passengers 
increased by 949,781. 





Folkestone Electricity Supply Co. 
THE directors’ report for 1903, which was presented at the meeting 
held at Folkestone on March 30th, showed that the company con- 
tinues to make satisfactory progress. 


Up to December 31st, 1902, the equivalent of 40,699 8-c.r. lamps was being sup- 
plied, whilst up to December 31st, 19C3, the equivalent of 54,805 8-c.p. lamps was 
being supplied. There is a profit on the revenue accounts of £6,026 13s., which 
with the profits on installation work, &c., and the sum of £202 17s. brought for- 
ward from last year’s accounts, and after allowing for interest on debenture 
stock, bank charges, &c., and carrying the sum of £1,000 to a depreciation fund, 
shows a net balance for distribution, after allowing for the interim dividend at 
the rate of 4 per cent. per annum already paid, of £2,452. Out of this the 
directors recommend the payment of a dividend at the rate of 7 percent. for the 
half-year (making 54 per cent. for the year), which will require £1,750, and the 
placing of £400 to the reserve fund, thus leaving a balance of £302, which it is 
proposed to carry forward to next year’saccounts. The agreements with the 
Corporation of Hythe andthe Urban District Council of Sandgate, for working 
their provisional orders have been carried into effect, and it is hoped that these 
two towns will prove a good source of revenue, 

The capital expenditure for Hythe and Sandgate is included for the first time 
in the company’s accounts, and the items appear in the balance-sheet under 
separate headings. A suspense account is also included in connection with the 
Hythe temporary lighting, which it is proposed to write off in the course of two 
or three years. As the Board of Trade auditor is not authorised to audit the 
company’s expenditure or revenue under the Hythe and Sandgate orders, his 
audit being strictly confined to the undertaking transferred to the company by 
the Corporation of Folkestone, his certificate of audit is not attached to the 
accounts. The audit by the Board of Trade auditor of the accounts 
connected with the Folkestone undertaking is in progress, but the accounts 
of the whole of the undertakings worked by the company have been duly 
audited by Mr. Richard White, the company’s auditor. 

A further issue of £25,000 preference shares has been made since the close of 
the financig) year to cover extensions in Folkestone, Hythe, and Sandgate, and 
pay off the bank overdraft. These shares were only offered to the shareholders 
and debenture holders of the company, and were well subscribed. There is 
£3,865 still unallotted which can be taken up by shareholders or debenture 
holders in terms of the circular letter issued last month. 





Woking Electric Supply Co. 
Mr. Joun Asupy presided at the annual meeting held on March 
29th. He said that the year had been more satisfactory than the 
directors anticipated it would be. Since 1900 the revenue had 
risen from £4,000 to £7,951, and their customers from 294 to 660. 
Tae proportion of expenses had been reduced. In 1901 the revenue 
was £4,466, and the expenses £3,617, while the expenses connected 
with the revenue of £7,951 in 1903 was only £4,043. This result 
had been brought about mainly by getting rid of antiquated and 
useless machinery and replacing it by modern dynamos, engines 
and boilers. They had taken up cable that was worn out and 
wasteful, and had relayed cables of the best class manufacture. 
Another reason for the reduction of expenses was the keen super- 
Vision maintained over all by their manager, and they had also 
succeeded in reducing the price of coal per unit generated. The 
reduction in the price of current to 6d. per unit had had gratifying 
results, and they had now connected up the L. and 8.W. Railway 
Oo.’s station. The minimum supply under the contract was 70,000 
units a year, but the maximum amount of current which they 


would take would greatly exceed their anticipations. In the future 
he believed the railway company would take current for power 
purposes as well. The business was healthy and sound, and the 
directors had no hesitation in applying for extra capital, so long as _ 
they could employ it to produce a satisfactory dividend. They had 
not yet actually decided to do so, but they contemplated applying 
in the next session of Parliament for additional powers to supply 
light to some of the neighbouring localities. He had no doubt that 
all the local authorities concerned would readily acquiesce in the 
application. But quite independent of this they would require 
additional capital both this year and next, because they proposed to 
put up one, or probably two, new boilers, larger than they at present 
had. They were also thinking of putting up a new chimney shaft 
160 ft. high, and they had also given an order for another 400-Kw. 
engine and dynamo. 

The report was adopted. 

The company’s first dividend on the ordinary shares was then 
declared at 4 per cent. and a dividend. Thanks were accorded to 
the engineer and manager (Mr. J. G. McLean) and staff. 

An extraordinary general meeting of the company was then held to 
authorise some minor alterations to the urticles of association in 
order to secure a quotation on the Stock Exchange. 


W. T. Glover & Co., Ltd. 


Tus directors’ report for the year ending December 31st, 1903, 
shows that the amount standing at the credit of profit and loss 
account is £7,309 4s. 9d. This is arrived at as follows :— 


Manufacturing profit .. in as ee wa £32,025 93 
Add—Dividends on investments, rents, and 
miscellaneous receipts .. an ei 1,739 18 6 
38,765 2 9 
Deduct—Management and administration ex 
penses ee ee ee ee -» £20,954 17 11 
Interest, bankers’ charges, ec. 8,760 14 8 
—__———_ 244,715 12 7 
9,049°10 2 
Add-—Balance from last account .. oe ee 4,280 10 6 
Less—Voted for directors’ remuneration 200 0 0 
- —— 408010 6 
13,130 0 8 
Deduct—Interest at 4} per cent. on first mort- 
gage debenture stock for yearending 
December 31st, 1903 .. eS - 1,250 0 0 
Interest on loans ee 1,570 15 11 
oe - §,820 15 11 
£7,309 4 9 


“The surrender of ordinary shares of the company to the 
nominal value of £35,150 by the original vendors has been duly 
completed, and the reduction of capital by this amount bas been 
approved by the Court. There has been a considerable decrease in 
output, due to a trade depression experienced throughout the entire 
industry, but material economies and improvements have been 
effected, resulting in a substantial reduction in standing charges. 
In addition to the general trade depression, many of the electrical 
projects so long contemplated have not as yet been put into 
operation, with the result that the demand for the manufactures of 
the company still remains low. There are indications of the pros- 
pects of the company showing an improvement during the re- 
mainder of the current year. ‘The directors regret that the result 
of the working during the past year does not permit them to 
recommend the payment of a dividend to the preference share- 
holdere, although the general position of the company is now more 
satisfactory. The anticipated demand for the non-lead-covered 
cable, referred to in the last report, is being realised. Two Bills 
relating to the Trafford Park area, promoted by the Trafford Park 
Estates, Ltd., and the Stretford Urban District Council, are before 
Parliament, and steps are being taken to protect the company’s 
rights and easements affected thereby. To meet requirements 
common to the trade, the directors have from time to time found 
it necessary to give their personal undertakings for the fulfilment of 
contracts entered into by the company, some of which obligations 
are still existing. They recommend the formation of a fund to 
cover such undertakings, and a resolution will be submitted to the 
shareholder: at this general meeting authorising this arrangement 
to be carried into effect. During the past year Mr. W.P. J. Fawcus 
and A, H. Howard have resigned their positions as directors of the 
company. Mr. Ll. B. Atkinson joined the board in July last, and 
takes an active position as an executive director of the company, 
managing in particilar the London office, and also co-operating 
with Mr. E. A. Claremont in the general conduct of the business, 
Mr. E. A. Claremont’s appointment as managing director has been 
confirmed, and his services retained by agreement. The whole of 
the directors retire, but are eligible, and offer themselves for 
re-election. The auditors, Messrs. Edwin Guthrie & Co., also retire, 
and, being eligible, offer themselves for re-election.” 


The sixth annual meeting was held on Wednesday, March 30th, 
at the company’s offices, Trafford Park, Manchester, but, owing to 
the large representation, under the articles of association, necessary 
to form a quorum, no business could be transacted. The Press was 
not admitted, but our representative was informed that Mr. 
Ormerod took the chair and made some observations on the general 
position of the company. As there was not a quorum of share- 
holders, he said the meeting would stand adjourned till April 6th. 
Steps, the chairman added, were being taken to obviate a 
similar difficulty in future, by amending the articles of association 
s0 as to provide for a more reasonable quorum. . 
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Winchester Electric Light and Power Co., Ltd. 


Tae sixth annual general meeting was held at Winchester on March 
22nd, Mr. T. F, Kirby presiding. The directors’ report showed that 
the progress of the company during the year ended December 31st 
last was satisfactory, the equivalent of 7,301 8-c.r. lamps having 
been added, making the total connection 35,557 lamps. Including 
the balance brought forward from last year’s accounts, £128 16s. 11d., 
the accounts showed a net profit of £4,784 14s., which, after pay- 
ment of debenture interest, left a balance of £3,079 13s. 1ld 
available for dividend. The directors recommended that a divi- 
dend for the half-year at the rate of 7 per cent. per annum, making 
54 per cent. for the year, be paid, and that £1,200 be placed to the 
reserve for the renewal of plant, leaving a balance of £156 to be 
carried forward. During the year 1,312 ordinary shares had been 
issued at par and fully paid up, and £1,900 of debentures had been 
issued at a premium. 

After waiting half an hour for a quorum, the CHarmman said the 
only business that could be done would be to declare a dividend 
and adjourn the meeting for a week. Before doing so he made a 
short statement. He proposed that the dividend be declared. 
This was carried. 

The meeting was adjourned for a week as there was not a quorum 
present. 





Thames Iron Works S.B. and Engineering Co— 
The report for 1903 says that the electrical engineering department 
has been busy during the year, and orders have recently been 
secured which, with the work already in hand for the Black Prince, 
will keep the department fully engaged throughout the year. It 
is probable that considerable extensions of this department will 
shortly have to be made to meet the increasing electrical require- 
— - the works, and to keep pace with the orders now coming 

and. 


Guildford Electricity Supply Co.—The report for 
1903 says that the business continues to increase steadily, the gross 
receipts for the past year being £3,897, as against £3,318 for 1902. 
The balance of the net revenue account, after providing for pay- 
ment of the dividend on the preference shares issued in lieu of the 
founders’ shares, for depreciation, and also for payment of a further 
instalment of the heavy law costs incurred in 1902, is £475. Out 
of this balance it is proposed to pay a dividend of 3 per cent. on 
the ordinary shares, and to carry forward the balance of £71. 


Perth Electric Tramways (W.A.) Co. Ltd.—The 
report for 1903 shows that the net revenue amounted to £26,300, 
an advance of £2,600. With the amount brought forward, the 
directors are able to pay the whole of the preference interest to 
date, place £6,000 to reserve, and carry a small balance forward. 
Last year, the preference interest was 12 months in arrear. 


Primitiva Gas and Electric Lighting Co. of Buenos 
Ayres, Ltd.—The report for the year 1903 states that the balance 
of revenue is £115,405. After deducting interest on debentures, 
expenses, fees of directurs and trustees, income-tax, &c., there 
remains a net profit of £83,823. The balance brought forward was 
£40,289, making a total of £94,113. The amount written off towards 
amortisation of the item “discount on debentures and expenses of 
issue” is £2,500, and the amount placed to reserve account is 
£15,000. The directors recommend a dividend of 5s. per share, tax 
free, equal to 5 per cent. for the year, on the ordinary shares, 
leaving £16,613 to be carried forward, 


City of Buenos Ayres Tramways Co.—The directors 
have declared a balance dividend of 4s. pershare for the six months 
ended December 31st last, placing £3,000 to reserve, and carrying 
£2,645 forward. 


Stock Exchange Notices.—The Committee has been 
asked to appoint a special settling day in :—Consolidated Electrical 
Co., Ltd.—109,251 ordinary shares of £1 each, fully and partly paid, 
Nos. 1 to 109,251. The Committee has further been asked to allow 
the following securities to be quoted in the Official List :—Mather 
and Platt, Ltd.—Forther issue of 7,495 5 per cent. cumulative pre- 
ference shares of £10 each, fully paid, Nos. 32,506 to 37,600 and 
87,501 to 90,000 ; Oxford Electric Co., Ltd.—Further issue of 2,500 
ordinary shares of £5 each, fully paid, Nos. 14,311 to 16,810. 


Metropolitan Electric Tramways, “Ltd.— Allotment 
letters were on Wednesday being posted for the whole of the 
360,000 44 per cent. debenture stock of this company. 
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STOCKS AND SHARES. 


Wednesday Evening. 
Wate the holiday air still clings to some of the Stock Exchange 
departments, markets as a whole are decidedly better for their 
vacation. Definite prospects of cheaper money encourage invest- 
ment, and speculation is being fanned by Parisand New York. The 
war as a European factor has grown less terrifying, and although a 
host of new issues are said to be on the point of appearance, the 
public will, it is hoped, subscribe for them more readily now that 


the various clouds on the financial horizon look like diminishing. 
This, it may be remarked, is the view of the optimist. 

Speaking of new issues, we shall not be surprised to hear that the 
underwriters of the Metropolitan Electric Tramways Debenture 
have got left with about 75 per cent. of the stock for which they 
wrote. May be some of them are thankful that the percentage was 
not more. Only a nominal market exists at present for the stock. 
The company’s Deferred shares are still about 4s, and the Preferred 
a little under £1. 

London United Tramways have improved to 114, and the Deben- 
ture stock is 102. Possibly the rumours about fresh capital 
requirements may have something to do withthe advance, and the 
holiday traffic was a goodone. Dublins are a little better at 13 and 
the Preference keep at 154. Calcutta Trams change hands about 7, 
and City of Buenos Ayres about 9, while Anglo-Argentines are a 
harder market at 5, the round figure having been paid several times 
this week. The Debenture has risen 2 to 1294. Distinctly better, 
too, are British Electric Traction Ordinary at 9 and the Preference 
at 11. The former have recovered the relapse of last week upon 
the support being extended, of whose necessity we wrote nine 
daysago. This assistance has had a steadying effect, and the 
announcement that the next dividend payment will probably be 
equal to that of the corresponding period seems at last to help 
towards restoring confidence in the shares. British Columbia Elec- 
tric Deferred is 2 better at 984. 

Electrical; markets a few years ago would have been sharply 
shaken by the death of Mr. J. 8. Forbes, but the veteran chairman 
and director having withdrawn from so many of his companies of 
late, the gap which he leaves is more personal than anything else. 
Of the numerous undertakings with which Mr. Forbes used to be 
associated, the National Telephone Co. is one of the few in which 
the proprietors had substantial cause for gratitude to him. He 
could @rive a hard bargain, and he did it with the Post Office on 
behalf of the Telephone Co., retiring from the chairmanship soon 
after this feat wasaccomplished. The various issues of the concern 
are unaffected by his death. National Telephone Deferred, in fact, 
has risen a further 44 points to 86, and a point advance stands to 
the credit of the two Debenture stocks, with the new Debentare 
quoted at 4 premium. The First and Second Preference shares 
have, however, both receded 10s. and will probably continue on 
the same grade. The Third Preference are $ down at 5, but the 
Preferred stock is 3 points up at 104 middle. 

Metropolitan Districts have hardened to 333, although the com- 
pany was once under Mr. Forbes’s management, as many of the 
shareholders still remember. Metropolitan Consolidated is2 per 
cent. harder at 874, the stock being in short supply. Central 
London Ordinary gave way another point to 914, but Citys are un- 
changed, and so is Waterloo and City Ordinary. Great Northern 
and City Preferred Ordinary continue dull at 6; Great Northern, 
Piccadilly & Brompton being equally firm at 94. East London is 
dealt in at 48, and the steam railway market has received a good 
deal of attention from the purchasing public since the holiday, the 
fine weather having proved very useful to traffic receipts. Mersey 
stands at 8, the result of the first half-year’s working under electric 
traction not having affected the price of the stock. 

Of the half-score of changes in the telegraph list, several are du3 
to dividend deductions, and present no feature of interest. Direct 
Spanish Ordinary are quoted the same as they were before ibeing 
marked ex, but the official price is too wide to be a real guide, and 
the same observations apply to Western Telegraph shares. Eastern 
Extensions have added } at 11}, and several of the prior charge 
issues are 1 per cent. up, both the Eastern and South African Deben- 
tures, for instance, London Platino-Brazilian Debentures, and Direct 
Spanish Debentures. Great Northern of Copenhagen,!!at 254, are 
the fraction better, and Globe Telegraph Preference at 124 are } 
higher in sympathy with the better tone in this market generally: 
Sabmarine Cables Trust mark 119? this week. West Coast of America 
are ;!; lower at 2s,6d. Henley’s at 12 are really unchanged, the 
dividend being 9s. 6d., and British Insulated Ordinary at 57? are 
ez 4s, Inthe Miscellaneous section Willans & Robinson are very 
weak at 24 on the passing of the dividends, the Preference also 
being flat at 4, while the Debenture stock is 95. Babcock & Wilcox 
are 224 and 13 for the Ordinary and Preference respectively. Brush 
Ordinary, at 103. middle, are } down, but the market has been more 
or less nominal for some time past. 

All the changes save one in the Electric Lighting list are caused 
by the dividends, the exception being Chelsea shares, which have 
risen 5s. to 6}, and are also ex the dividend of 3s.6d. Mr. J.8. 
Forbes was at one time on the boards of the London Electric and 
the Edison & Swan Companies, but bad retired from both some time 
before his death. Metropolitans have recovered the amount of the 
distribution, and so have County Preference, although the Ordinary 
are some 68. lower. The gilt-edged list is steady, but quiet, the 
rising investment demand scarcely having reached this section yet. 
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Stock Business done 

Present NAMB. or Dividends for the last Pa eum week ended 

Issue, — three years, March 28th. April 6th. —_— 
1901, | 1902, 1903. Highest|Lowest 
67,100 | African Direct Telegraph, 4 % Debs, . P oe... cat ee o ee ee 98 —102 98 —102 *- * 
95,000 | Amazon Telegraph Oo.'s shares, Nos, 1 to 95 i> “can. aia bee ae ee 24— 34 23— 3h . 
11, by Do. do. 65% Debs., Nos. 1 to 1, 250 Red, :. oa ee aa ee 70 — 80 .e ee ee 
Anglo-American Telegraph .. aa “e os -- | Stock | 61s. 60/6 6is. 48 — 51 48 — 51 -: oe 
8,105,580 Do. doa do, 6%Pref. .. . cf ef o-| Stock | 6% | 6% | 6% 91 — 93 91 — 93 924 914 
8,105,580 | Do. do, do. Deferred say ide ean ean eet 2s, 1/- 2s. 63— 7 63— # me Za 
44,000 | Chili Telephone, Nos,1t044,000 .. .. .. «2 soo 5 5% | 6% . a= C2 4 .* 
18,888,8008 ae “ae Cable lager “ a ee 8% 8% 180 —190 180 —190 ee +- 
1,841,209 do. Sterling 500 year 4% Deb, Stock Red. .. -- | Stock ea ay “a 90 — 92 89 — 9L xd 91 90 
16,000 Cube Telegraph re i iy ae aa aa Oe. 10 4% 63% ¢e — § I— § . .- 
6,000 10 % Pret, oe ee. ae a wa oe oa 10 wa ey 154— 164 154— 164 ee . 
12,981 | Direct Spanish Telegraph ee ee ee eo aa 5 4% 4% Ba 4— 84xd aa 
6,000 Do, ao. 2 % Cum. Pref, Ta da Vasenises 5 aa <a Tk— 8h — . 
80,000 Do. ee ea és 50 ee ‘ oe 98 —101% 99 —102 _ 
60,7101 | Direct United tater ‘Cable 20 82% 82% “a 10 — 103 92— 10} xd ae 
85,800 | Direct West India Cable, 44% Reg. Deb. within Nos, 1 to 1,200, Red, | 100 * *. 98 —101 98 —101 *- +: 
4,000,000 | Eastern Telegraph, Ord. Stock <a <« se ‘ee aaj) tee © eb 2 oe 117 —122 117 —122 121 1184 
1,955,565 Do, 34 Pref. Stock . aa aa pe 100 ae ee 86 — 89 86 — 89 872 872 
1,584,645 Do, Mort. Deb. Stock Red. .. | Stock ee ee 04 —107 104i —107 a ae 

800,006 | Eastern Extension, ‘Aaetralacia and China Telegraph .. ..| 10 7% | 7% 103— 113 WL — 113 113 113 

820,0007 4 % Deb. Stock Stock ee ee 103 —106 103 —106 aa aa 

800,000 ae ay & South aioe Tele., 4% Mt. Db., Nos. 1 to 8 ,000, red. 1909 | 100 «e ee 98 —101 99 —102 101 

200,000! do. Reg. Mort. Debs. (Mauritius Sub.) 1 to 8,000 | 25 ae ee : 99 —102 100 —103 ae 

180,227 Globe ‘Telegraph as ust .. . wis aga ae, ae 10 54% * . 8 — 8 8— & 8% 8 

180,042 Do. do. 6 % Pref ieee oy eee | OO ee re es we 12 — 124 12 — 124 125, | 123 

150,000 | Great Northern Telegraph, of Copenhag en 10 15 % | 124% ee 244— 254 25 — 26 “a aa 

68,7 Halifax and Bermudas Cable, 44 % 1st Mort. Dobe, within Nos, } 100 ae ee ‘ 98 —101 98 —101 ee 
17,000 | Indo-European Telegraph .. n° ee ee el ie eee ECs 88 — 41 38 — 41 < 

100,000) | London Platino-Brazilian Telegraph, 6 % Debs. aa. “ea ae ea oe i 100 —103 100 —103 os -: 
1,988,883 | National Telephone, a Stock .. aa Pes és «s eo | 100 % 6% 6% 100 —102 103 —105 104 1004 
1,966,667 Do. do, Stock .. ca RG ss ee wa 44% | 5% 80 — 83 85 — 87 86 803 

15,000 Do. do, . % Cum. Ist Pref. .. ee “a we ae 10 6% 6 % 6% 13 — 14 12 — 14 133 124 
15,000 Do. do, € % Cum. 2nd Pref. ee ee 10 6% 6% D % 13 — 14 12 — 14 +: *: 
9,250,000 Do, do. 6% Non-cum. 8rd. Pref., 10 250,000 :. .. 5 5% | 5% | 5% ae 4g— 5% 575 5 

000,000! Do. do. % Deb. Stock Red, ee ee ° »- | Stock | 84% 84% 84% 94 — 96 95 — 97 962 953 

600,000 Do. do. 4% Deb. Stock Red. cat aes p Cee 4% 14% | 4% 93 —100 99 —10L 100 994 

179,313 Oriental Telephone and Elec, Nos. 1 to m 1604, fully paid a 1 6% | 6% + 1 q— 1 * 

50,000 Do. do. 6% Cum. Pref. . 5 ae 1 ea Pe ve 1— ig 1— lg “a 
100,000! | Pacific and European Tei, 4% Guar. Debs., 1 to om 000° i 100 re aa ae 97 —100 97 —100 es ee 
11,889 | Reuter’s .. po - He ee ee ea 8 56% “ us ae es 
8,808 | Submarine Cables Trust — ae “a na a és oa e. | Cert, es aa a 115 —120 115 —120 1193 ee 
68,000 | United River Plate Telephone ae ~ “s wa ee ze 5 1% 1% oe 6 6 ee aa 
40,000 Do. do, 5% Cum. Pref,, Nos, 1 t0 40,000 .. 5 a Ps =e 53 5t - - 
179,947 Do. do. 5 % Debs, .. ie de za -. | Stock +“ ee aa 102 —105 102 —105 aa a 
15,609 | West African Telegraph, Shares... 10 ee 2% ae 5— 6 5— 6 “a ee 
150,000 | West Coast of America, 4% Debs., 1 tol, 500 guar. by Braz, Sub, Tel. | 100 ee ee oe 95 — 98 95 — 98 sa ee 
267,980 | Western Telegraph, Ltd., by 1 to 207, 930 se ae a 10 1% 71% <a 113— 12} 113— 123 124 - 
76,0001 Do. do. Debs. 2nd series, 1906 :. :. :.| 100 + . . 100 —103 160 —103 -- * 

400,000 Do. do, t % Deb. Stock Red. .. ee oe ao) San oe oe << 98 —101 98 —101 994 ua 

88,821 | West India and Panama Telegraph .. oa ia 10 ae ae we i— 34 #- 4 .- . 

84,568 Oo. do, do, 6% Cum. 1st Pret. 2. | 10 “ . ee 53— 63 53— 6% 6y . 

4,669 Do, do, do, 6 % Cum, 2nd Pref. he ea 10 ae aa a 44— 54 44— 54 - . 

80,0002 Do, do, do, 5 % Debs,, Nos, 1 to 1,800 e- | 100 ° ee ‘ 99 —102 99 —102 o 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 

20,000 | British Aluminium 7 % Cum. Pre ee aa wa 10 ee ee a 4— 5 4— 5 ee ‘ 
800,000 Do, do, 6% 1st Mort, eb. Btock We xc ce ae Ls a ea 89 — 94 89 — 94 Bees ae 
100,000 British Electric Traction <0 ee ee ee ee 10 9% 8% ee 8— 9 8— 9 9 | &h 
100,000 | Do, do. 6 % Cum. Pret. :- <bom 5 Zs 94— 104 103— 114 u | 10:5 
600,000 Do, do, 5 % Perpetual Debenture Stock és «+ | Stock as win oe 119 —122 116 —119 xd/{ 117% | 
100,000 British Insulated and Helsby Cables ee oo eo ee ee 5 10% | 10% 8% 6— 53— ss xd Sap) ° 
100,000 pee = 6 % Cum. Pref. ja Pas ‘ua 5 pe va ite b4— ae pe 

50,000 44% Ist Mort, Deb. Red... :. :. «| 100 | °. a 102° —1 102" at ied hee 

50,000 7-0 Lindley & Co., Ord, * = aa ws ae £1 Nil aa we ae i aa 

60,000 || Do. do. Cum. Pref. ee ee ee ee £1 6 % as 14/6 to 15/ uke « to 16 | ~ - a 
105,781 | Brush “Electrical Engineering, One 1 to 105,781 . “a PA és a Nil Nil oa 4— i— | a 2 
150,000 Do. do. Non-cum. 6% Pref... ee ee 2 8% 6 % ve #— 1k —- i | 27 “ 
125,0007 Do, = i? % Perp. Deb. Stock . ee «- | Stock ee ee ee 96 — 99 96 — 99° as ee 
125,001 Do. do. 44 % Perp. and Deb, Stock :. :.| Stock | .. aa a 12 — 77 a-— | .. | o 

85,000 Callender’ 8 Cable Construction shares ae oe ee ee 5 20% | 15% a 104— 114 103— 114 |_Cligw'- E Soe 

40,000 Do. * do. % Cum. Pref ee 6 ee oe ee 5a— 5g 5: | 5s | . 

90,0002 Do. do. do. 44 % 1st Mort, Deb. Stock Red, «- | Stock se “s a 104 —108 104 —108 ee . 

1,860,014 | Central London Railway, oe Stock es a on ee -- | Stock % 4% 4% 91 — 94 90 — 93 92 A 
494,098 Do. - do, 4% Pref, Stock .. ee ee ee +» | Stock % 4% 4% 98 —101 98 —101 Dea ee 
494,998 Do. do. _ Def. (re er ae res %} 4% | 4% 85 — 88 85 — 88 fas ea 

1,830,000 | City and South London Railway ee ee ee ee ee «» | Stock % 84% 28% 49 — 52 49 — 52 5t 503 

85,000 ae & Co., Bo tat Mey eS _ ne ee onic aii ee 8 4% 5% ee lg— 2 14— 2 5 12 

8 ort. Reg. De ., to ts) , and “3 | 
cannes G01 to 11,000 of £50 red, ee oe 96 — 99 96 — 99 ; 

99,261 | Edison & Swan United _ Light, ‘‘ A’’ shares, ‘£8 paid, lto 99,261 5 Nil Nil re o— } o— } 

17,189 Do, ‘A shares, 01—017,139.. on 5 Nil Nil a -— 1 -— 1 Ju 
844,023 Do, de. 4% Deb. Stock Red. é 100 ee ee eo — 77 72 — 77 = oe 
100,0007 Do, do. 5%2n Deb. Stock Prov. Certs, ‘all pd. 100 ee we wa 76 — 81 76 — 81 fi ‘ 
112,100 | Electric Construction, 1t0 112,100 . ee oe 2 6% 6% ‘ 1z— 13 14— 13 1? oe 

1,890 0. do, : Cum, Pref., 1 to 81,890 ue 2 oe ee we 43— 3 %4— 8 oe 

82,5007 Do. do. Perp. 1st Mort. Deb, Btock | ee +. | Stock ee ee “ 97 —100 97 —100 oe 

25,000 | General Electric Co. ao )s : % Cum. Pref. e ee - 10 5 % 5% , 9— 9 9— 9% | ‘ 
200.000 Do. 0. Mort. — ee oe e -- | Stock ie ee ? 94 — 99 3— 98 xd 7 as 
200,000 Henley’ 8 (W. T.) Welegraph ” orks, Ord. ee e ee ee 5 20% | 20% | 15,5 12— 18 i - 124xd es 
200,00 o% ° ee 5 es ee a 5— ‘ 

45,90 4 bale iis Stock ee -. | Stock oe ° ‘ 107 —111 107 —111 : 

50,000 India-Rubber, Getta Pacha, & Telegraph Works ee 10 10% | 10% 18 — 19 18 — 19 ‘ 

800,0007 Do, do, do. 4% Ist Mort. Deb. | 100 oe ee 99 —102 xd 99 —102 xd oe 

87,500 |tLiverpool ‘Overhead Railway, Ord, .. ee eo ee ee 10 14% 18% 433— 435 433— 415 wa aa 

10,000 |t 0. Pref. £10paid 4:. 2c. SOs | 10 zi x a $3— 104 §3— 101 oS a 
850 | Telegra, > Construction and Maintenance.. 12 20% | 20% | 20% 33 — 86 33 — 85 843 884 

150,000) 4 % Deb. Bds., Nos, 1 to 1, 500 Red, 1909 100 ae se fe 101 —104 101 —104 ; ee 

Waterloo. & City Railway 0rd, Stock a ae a ee 8% | 38% | 34% — 91 — 91 a ee 
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tations on Liverpool Stock Exchange, t Unless otherwis: 





stated all shares are fully paid. 


q From Manchester Share List. 








Bank rate of discount 4 per cent. (September Srd. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 
























































Presen Stock. Dividends Closing Closing Business done 
iowue,, NAMB, oa last three — baer a9 week ented 

‘ Share. arch 28th, April 6th. April 6, 1904. 

t 1901, ; 1903. "| 1903, Highest | Lowest 
100,000 | Blackheath and Greenwich Dist. mete Tight; Ord... «cs ve ji yr 8 ee i- “- - 

50,000 = 71% Pref. . ve ae 1 ag 2 ‘ 1 lg— 1g xd] -- 

000 43%, 1st Deb. Stock, Prov. Certs ee 100 ee os ee 115 «(118 118 —l16 xd *: *: 

20,000 | Brompton & Seats Electric Light Sup., Ord., 1 to 20,000 :. 5 8% | 8% |10% 1 11 i 103 xd| 10}3; 103 

20,000 Do. 0. ynaeaeen fest, os 5 ie ae. ve 104 10; xd + .. 
250,000 Central Electric Supply 4 % Guar. Deb. > ; se 100 es “% — 106 —109 106 —109 . s 

60,000 g Cross and Strand Electrici y Supply a 6 110% |10% | 8% 7— i 7— # 7% Tis 

70,000 Do, do. ¥,Cum. Pref. .. 6 se : <s .* ee 

40,000 Do. do, * City Undertaking ” aan Pref. .. 5 es és ‘ 5 6 .: * 

40,000 Be. do. ee: cane 5 > ee * 4i— 5 5 4g 43 
260,000 do. 4% Deb. Stock Red. << ses or taeee e - a 101 -—103 102 —104 108 101; 

44,486 *Chelsea 1 Electricity Supply, Ord. vam | ee. - Sap 5 4% 44% 54% 6— 64xd 63 
M0508. | City of London Electsie Li rap Or et a te 5% | 5% | 5% NOL 108 NOE 108 107, | 10y, 

5 ity 0 ndon ectric ighting, ,001—110, eo ay — 16 

40,000 Do. 6 % Cum. Pref., 1 to 40,000 eo ee 10 ee eo ee 13 — 14 18 — 14 188 185 
400,0001 ~ 5 % Deb. Stock, Scrip. (iss. at 115) all paid eo e ee . ee ee 1 —126 121 —126 + o- 
800,000 44% 2nd Deb. Stock, Prov. Certs., all pai ° 100 ee ee es 101 —104 101 —104 : 

40,000 County o of “London & Brush Prov. Electric Lighting, Ord. | 140,000 4 10 4% 4% 4% he 7— 8 xd - 

20,000 do. do. 6% sim ne 10 af os aa 11 — 12 11 — 12 ae . 
400,000 De: do. % Deb. Stock ee se ee oe ee 106 —109 106 —109 *e - 
250,000 Do. do. 44% 2nd Deb. Stock .. Ce ee oe ae Wy 99 —102 —102 +e . 

60,000 | Edmundson’s Electric Corporation, Ord. Shares we aa 6 71% 17% : et 64 6 

80,000 Do. do, 6 % Cum. Pref. on a AS ae a8 64 . : 
140,000 Do. do. 43% Ist Mort. Deb. Stock :. | 100 ¥ as e 103 —106 108 —104 ee ee 

21,000 | Kensin on and Knightsbridge Electric oa ae 56 |10% |10% | 12% 1—122 —12 11g ° 

90,000 do. 4% Debenture Btock +. | Stock ay “ig oe 108 —106 101 —104 xdj . . 
110,000 | London Electric a Corporation, Limited, Ord. oe 8 a3 “A mo 1— — i4 +: oa 

49,840 Do. do. 6 % Pr 6 ee aA 4g— 6 4g— 5 5¥6 53 
SES | ain mechan ast ermal oe) | | BE | Boal | 

y etropolitan cots upply, 1 to _ o— x 

71,106 44% Cum. Pref. 171,106, £3 paid : 5 a rf ays 4— 58 5a— 5gxd 5g5 5 
220,0002 Do. do. ist Mort. Deb. Stock ee eo ee oe ee ee 109 —118 109 —118 o° o- 
250,0001 Do. Mort. Deb. Stock Red .. .. | Stock ae ies Sis 95 — 98 95 — 98 ° + 

10,852 | Notting Hill Electric Piighting os «0 <0 10 6% 6% 6% 18 — 14 18 — 14 : ° 

,000 10. do. 4% First Mort. Debs. ee at a 100 aa se se 99 —102 99 —102 xd ° . 

40,000 | St. James’ and Pall Mail Electric Light, Ord. .. ee oe ise 5 144% | 144% 144% 14 — 15 34 — 16 : o- 

20,000 Do. 1 _ 7 % Pref. 20,081 to 40,080 5 ° ee - g— 9 8— 9 . 
150,0007 Do. 84% Deb. Stock Red .. | 100 ee as ‘ss 97 —100 97 —100 . 

12,000 | Smithfield Markets Hizotric aoe. <9 Ord. 3 ee oo ee 5 ee 24% 4% 8— 38 B— 84 o- 

50,000 Do. 0. do. 4% Deb. Stock .. -. | Stock oe ee oe 85 — 90 85 — 90 *- 

65,000 | South London Electricity Supply, Ord. .. «2 «2 «es 5 Ss 132% | 8% 3— 8% 8— 8 83 3% 

80,000 | Urban Electric Supply, rd, ee a ee ee oe 5 oe ie o | 4e— 6 4 5 xd ae oe 
110/000 | Ww El 8 a Ord ae f 104% 19% 184% | 1st ist 12 if x4) jaz | ide 

i estminster cote jupply, eo eo ee ee ee | _ — 
98,141 Do. ‘ Teac Oy | Se a ee ae 5 | @— 64 6 — 63 
* asigans to Founders Shares. t Unless otherwise stated ail shares are tully paid. 
MARKET QUOTATIONS. Wednesday. Avril 6th. 
. Week’s 
CHEMICALS, &. ee lee METALS, &c. (continued), ce «| eee 
@ Acid, =" se ee percwt, 5/- oe g Copper Sheet eo ee e. perton £72 oe 
@ itric ee oe e- percwt, 22/- oe eo ee - per ton £72 ; 
a. 2 Oxalic.. .. .. .. percwt. 82/- os Cy (Blectrolytic) Bare -. perton £64 £2 ine. 
a , Sulphuric .. .. .. percwt. 5/6 oe ¢ 9 ” .. perton #80 £2 inc, 
a Ammoniac, Sal e» per cwt, 42)- ee e ” ” +. per ton £74 +: 
4 Ammonia, Muriate (crystal +. perton £88 10 ah e a ” Be. Wire per Ib. 8d. id. ine. 
+. per ton £30 as f Ebonite Rod os ae” 20 ee 3/8 aa 
> Bleaching powder .. = .. perton £4 10 eS r pena e Sheet .. ae «» per lb, 8/- oe 
a Bisulphide of Carbon : -» perton £15 ee n German Silver Wire... «- perlb, 1/6 ee 
a Borax.. 26 os se -. perton £18 ee 4 Guttea-percha fine .. ee «- perlb. 8/- +. 
@ Benzole (90%) .. «.. «. pergal. - me h India-rubber, Parafine.. .. per lb. 4/74 to 4/8 dec. 
a ” (50/90 %) .. * «+ per gal, 5/6 nae ¢ Iron, Charcoal Sheets .. +. perton £18 *s 
@ Copper Sulphate .. eo +. perton £23 . ¢ ,, Pig (Cleveland warrants) per ton 44/9 1/- ine. 
@ Lead, Nitrate os os «- per ton £4 ve 4 ,,  Forgings,accordingtosize per ton From £11 ee 
@ i paul ae +» perton £81 oe € 45 Ly heavy per ton 47/6 to 50)- oo 
a —~¥ = e» per — a ee € ,, Wire, galvanised No.8 .. per ton p - a ‘oe 
a Methy per gal. oe : te) 
s Naphtha, Solvent. (90% a” i60° O. per gal. 5/6 a g Lead, English a + ve perton | { 219 126} 
@ Potash, Bichromate, in casks .. per lb. 8d. ee g Shee’ ee e- per ton £18 ee 
a ” Caustic (75/80%).. «. perton £24 ee m Manganin Wire No. 28 .. e» perlb. 8/- oe 
a Bisulphate ee ce per ton £85 oo g M +» per bot, £8 5 _ 
@ 8h hellac ; eo e- per cwt, I- 8/- inc d Mica = original cases) small .. per Ib. 6d. to 1/9 inc, 
@ Sulphate of Magnesia :. :. per ton £4 10 ee ” ” » medium per lb, 2/6 to 4/- inc. 
@ Sulphur, Sublimed vows +. perton £6 10 ne d large .. per lb, 4/6 to 8/6 ine. 
a — e- perton £5 10 P Phosphor Bronze, plain castings per lb, 1j- to 1/24 2s 
a Lum e- perton £5 eo » rolled bars & rods per ib. 1/- to 1/8 oo 
a Boda. Par tio (white 70 %) «- per ton £10 15 ae 4 » 8strip&sheet per Ib, m oe 
a e- per ton £8 oo 0 Platinum’ .. eo «. pero. £4 ee 
a ened “casks... e- per lb, 23d. os P Silicium Bronze Wire ;. per lb. 9d. to 11d. ee 
hpi Magnet, acc’d’g todese’p'n per ton £58 oo 
METALS, &c. ” NEED. oc use ay eo 
b Aluminium Ingots, in ton lots .. per ton £180 ae 9 9 Tin, nai co ee we we POF ton { £180 } = 
b = ire, in ton lots .. per ton £168 oo 9" e- per lb, 1/6 ee 
b Sheet, i o _ lots .. per ton £166 me ® » Wire, Nos.1to16 .. «- perlb. WW ee 
p Babbitt’s metal ingot: per ton £48 to £180 oe p White epg tere yw Metalse— 
¢ Brass (rolled metal 2" to 19") basis per Ib. d. oe “ White ’ brand per ton £42 to £62 oe 
¢ 4 Tube (brazed) e- per lb, 83a. eo i eras elt fll sp’ls per lb, 8d, ee 
C yy (solid drawn).. e. perlb, 73a. oe j lax. «+ perlb, . oo 
c Wire, basis.. os e+ perlb, d. A i Be 8 tae Ibs. Russian .. per Ib. . eo 
. Copper Tubes (brazed) se «- per lb, d. = § ow» Rasalan, sree -- perlb. . oe 
solid drawn) .. per lb. le = 4 per ton ear~ 

; Copper Bars (best selected e- per ton £72 a Zino, sis (Vieille Montagne bad, ) pa ton £24 15 oe 























Quotations 
Smith & Co.; 
Co., Ltd.; k Morris Ashby, Li 


f ages ge os G.P. and Teleg. Works Co., Ltd 


supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; ¢ Thos, Bolton ep Ltd.; d F. Wiggins & Sons.; ¢ Frederick 
td.; g James & Shakspeare; h Edward Till & Co.; ¢ 


Bolling & Lowe; j Walter H. a gg and 
td.; m W. T. Glover & Co., Ltd.; m P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Li 








ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
















































































: Week Receipts for | No. Miles s Week Receipts for | No. Miles 
Locality. | ending the week. |wks.| 70tal to date. open, Locality. ending the week. |wks,| T0tal to date. open. 

z a F a Te ie z rr z a ¥ 

Aberficen “s aek De s 1,167 Ho + = +m 10} — 8 Doser - «| Mar. 26 168 re Fe ian = = a 4 

irmingham . + + _ ublin oe ..| Apr. 1] 4,181 | — + + 
Bournemouth :.|Mar.93| 907 | 4 15151 | 61's81|. — | 10¢|— |=|BastHam ©. || 5, 2| 718 | +162] — | s4gia|+ a0n| 6 I+ 2 
Blackburn .. -.»| Apr. 11 1,007 | 4270; 1 1,007 + 290) 1 — |°|Glasgow .. » 21] 18,412 | +288 | 44 | 596,648 | +56,049 | 694 | +5 
Blackpool .. Mar.81} ‘344 | — 42] 52 | 41,797/— 495 — |%3| Halifax (2 weeks) ..| Mar.28 | 2457 | +274 | 51 | 66,349| + 6,479| 88 | +23 
> —Fleetw'd Apr. 2 489 | +171 | 14 2,.7738|+ 85) 7%)]— 5 — ..|Apr. 2] 1,197 | + 18] — _ _ —_|i=— 
Lytham |Mar.81| 165 | — |22 | 8,996/+ 579| 7|— | &| Hull T° 2 | aii4a | +860] 58 | 101,662] + 8,991] 18 |+2 
Bolton ..  ..| 4 27| 1,618 | — 68| 62 | 98,216] + 8,798/ 25 | — | w Tikeston ‘| Mar.a0| i = 1 f= — | %|/— 
Bradford .. ..| ,, 81| 1,988 | +141 | 52 | 194,810| +25,267/47'|— |S |Ipswich :. ..| Apr, 2] 484] — |— | 5,889) — | 9 [— 
Bae ]am 8) ge | Si | om] | a= gi egreanet | at | 28] late aul | a8 |= 
-* . ” si geal — = te ds s 1A = 

( Devonport Mar.25| | + 26/12 | 6,418/+ 776| 6 |— |&|diverpool °. ::| *,, 26 | 10,016 | — 98 | 18 | 193,188| + 2,975| 108 | — 
;Dudley—Sto’rb’ge| ,, 25] 157 |—18|12 | 8,758|+4+ 895 — |£|Londonc.c, °:| 3 19 | 10,644 |+1897 | 494 | 498,868 | +86,61~ | 89% | — 
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METAL MARKET. 


Fluctuations in March. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


LOCALISATION OF FAULTS ON LOW-TENSION 
NETWORKS. 


By W. E. Groves, Associate Member. 
(Paper read at Birmingham, March 16th, 1904.) 


Ir is perhaps fortunate that, in contrast with some other public 
supplies, that of electricity requires for its successful operation that 
faults and leakages be immediately remedied. Any laxity in 
maintaining the insulation is sooner or later fraught with disaster. 
It is also fortunate that such leakages or faults can be readily 
detected, and that their location and elimination is a comparatively 
simple matter. The remarks which follow refer particularly to a 
three-wire low-tension network, with the neutral earthed at the 
generating station, or sub-station, through a resistance of 2 ohms. 

The rapidity and ease with which a fault can be localised depends 
in a great measure on the arrangement of the networks, and still 
more on the completeness of the plans and details kept. 

The more closely a network is “ netted,” the more troublesome it 
is to localise faults, and from this point of view it is very desirable 
that each feeder should have its own defined network, and be only 
linked to other similar networks where necessary for balancing and 
equalising purposes. All possible points of junction between the 
networks of the various feeders should be labelled on the mains 
plans, and distinguished in the boxes by some particular type of 
fitting. 

There have been various opinions expressed as to the degree of 
fusing of networks that should be resorted to. In the writer’s 
opinion it is desirable, in addition to the feeder fuses in the station, 
to fuse at all points where it is found advisable to effect a junction 
between the networks supplied by different feeders, and generally 
at these points cnly. 

The obvious danger of connecting two or more feeders through a 
distributor without fusing is that in the event of a short circuit, or 
bad fault, the faulty feeder fuse in the station may blow, and the 
“ short” be fed through a small distributor of sufficient resistance 
to prevent another heavy feeder fuse from blowing immediately, 
but carrying enough current to badly overheat and destroy it. 

The fuses at the inter-connecting points can be comparatively 
light, because if the system is properly arranged, the balancing 
currents will be small. 

During summer it is usually no disadvantage to work with many 
of the linking points open, which provides an excellent opportunity 
for overhauling the various networks. When a link is closed it 
should be noted in a book, or on a card provided for the purpose 
in the office, in order that there may be no delay or hesitation 
if it is necessary to sever the various feeder networks for localising 
a fault. 

Although the convenience of independent feeding for fault- 
localising is very great, the efficiency and balance of the system must 
be the first consideration, and the fuse links inserted wherever any 
advantage can be obtained by inter-connection. 

Fusing of the linking points gives no cause for anxiety, as there is 
little chance of the fuses blowing except when they are fulfilling 
their proper functions, and if they should be severed from any 
other cause nothing worse can occur than a temporary want of 
balance. The neutrals, at points where fuses are inserted on the 
outers, will of course be connected up solid. By the use of inter- 
changeable blocks it is possible to fuse any line which may become 
an object of suspicion. E 

A junction box, with interchangeable blocks of three types, is 
described in Appendix I. 

As the space for fusing in a junction box is necessarily limited, 
unless the box be of cumbrous dimensions, it is perhaps possible 
that in aggravated cases the fuse arc might spread ; but even if 
this did occur, it would be a small matter, and it would “save the 
situation,” for if you can start an arc, the sudden drop in volts due 
to the “short” would break the arc, and the faulty line would{be 
freed. 

It is conceivable that more extinctions would result from the 
blowing of distributor fuses on slight provocation, than from the 
very rare blowing of a feeder fuse. If the faulty feeder is auto- 
matically isolated by means of link fuses, it should not be difficult 
to locate and disconnect the ‘“‘ shorted” line, an intimate knowledge 
of the network by means of plans and details being of the first 
importance. It is a simple matter to draw the various connecting 
bolts, and try with portable switch and fuse when the line is clear. 
A means of connecting this switch should be provided in the 
junction boxes. 

The subject of short circuits is so closely related to the question 
of distributor fuses, and the lay-out of the system generally, that 
shorts” occupy first attention, but the maintenance of the in- 
sulation in such a manner as to protect the system from faults that 
may develop into “shorts” is of the greatest importance. On the 
soundness of the insulation depends the “safety” of the consumer 
and the reliability of supply. In the discussion of Mr. A. M. 
Taylor’s recent paper, ‘Network Tests and Station Earthing,” 
reference was made to various tests. The desire to make this paper 
as complete as possible must be the excuse for the repetition of 
remarks made on that occasion. 

The tests and trials the writer has found convenient are as 
follows :— 

(a) Observance of reading of recording ammeter permanently 
connecting the neutral to earth through a low resistance. 

(6) Joint insulation test by “ Russell’s method.” 

(c) Checking polarity of fault by observance of feeder ammeter 
when “ flashed.” 
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(d) Detection of faulty feeder by “ flashing.” 

(e) Partial localision by means of “ transferring.” 

(f) Localision by disconnection to shortest length. 

(g) Final localision by induction method. 

The avoidance of interruption of supply in any degree is of great 
consideration, and these tests and trials are selected with that object 
in view. 

Fig. 1 shows an arrangement of panels for the ready performance 
of tests (a) to (e) inclusive. The somewhat elaborate array of neutral 


To pe 8.8. 
‘ 


4 
, 
rf 
1 

+ 
i 


@oae 
tno 


Xm) 

DS cs 

be oe 

t 

- 
Bo 








rie 





-cd_oD- ——aw0-------(0)- 
c 

I 

‘ 

> ° 

“© 

} . 

‘| 

aes 

w- an eno --}- 44 








ah. | = 
i. ome 
ee Saar ‘A. tome: > ' 
ag } 
mit 
tay R.A 
i] 'y | 
' ', eee ae ~m_<--- j ' 
Pot err ! 
qe ° ° = ae 
4 1! tos | !) ' 
+feenen mm rt ~ FeeoeR 
t 
ie ; 
lL 1 
t 
EARTHING BAR 
Fig. 1. 


switches is necessary to avoid the inadvertert disconnection of a 
neutral cable when testing. 

The connections of the panels will be easily traced, and where 
necessary the functions of the various instruments are described in 
what follows :— 

(a) Recording Ammeter. The reading and recording of this 
instrument is so far useful that it shows any alteration in the state 
of the insulation of the mains, and if the reading is considerable, 
renders test (b) necessary. Its great weakness lies, as has been 
many times pointed out, in its readings being differential, and not 
less in the fact that it may be shunted by a neutral fault. These 
qualities render it wholly unreliable as an indicator of the state of 
the insulation of the mains. It is sometimes most useful in showing 
the nature of a fault (such as a defective motor armature by oscilla- 
tions of the needle), also the records frequently indicate, by the 
time of the arrival and disappearance of a fault, whether or not it 
is controlled by a consumer's switch. 

If the recording ammeter is reading zero it indicates one of three 
conditions: (1) that the insulation is absolutely sound; (2) the 
outers are equally unsound; or (3) the instrument is shunted by a 
neutral fault. The first case isan imaginary one—in stations of any 
size; the second of very infrequent occurrence, and the last always 
to be suspected. 

(6) Russell's Test.—This is most convenient for a rapid and fre- 
quent test. The formula (vide Mr. Russell’s communication, Journal, 
Vol. 30, p. 326), is F = ae = “2 RB. 

Referring to fig. 1, 8 is the resistance in series with the record- 
ing ammeter a (say 2 vhms), so that the test resolves itself into the 
reading of c on the ammeter L in series with or substituted for a at 
the time of testing, and a momentary opening of the switch Bs to 
read vy, on the voltmeter v. For moderately high resistances the 
value of & may be ignored. v should theoretically be of infinite 
resistance, 7.¢., electrostatic, but the results of this test are quite 
sufficiently accurate if any high-resistance voltmeter is taken. 

The writer is experimenting with a combined instrument which, 
if satisfactory, would replace Vv and L on the panel fig. 1. 

The object of this instrument is to read F directly on an ohm 
scale when R S is momentarily opened. A diagram and description 
of the suggested arraugement is given in Appendix III. 

If the recording ammeter fails to no'ify auy leakage, and the test 
(5) indicates that the insulation is “ down,” it is fairly safe to assume 
tbat the neutral 1s at fauit, although occasionally a b lance may 
occur. Under these conditions v, will be small a.d &R 8 way be left 
open while the rough tests (c) and (d) a‘e made. I'he opening of 
the switch R 8 avoids heavy local curreats through B and bad spark- 
ing at the switches. 

(c) Checking Polarity of Fuult by “ Flashing”—A central zero 
ammeter T 1s provided, which cau be cut in to take the total neutral 
current by opeuing the switchss. Watching this instrument untila 
fairly steady d. flection 18 shown, eituer of the outers may be con- 
nected to earth through the adjustable resistance Rk a by means of the 
switches Ts and xs. If the neutral is faulty a “kick” will occur on 
t when ES is closed. It is sometimes necessary to make this trial 


tw ene BB 
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when most of the motors on circuit are shut down on account of the 
unsteadiness of the deflection on Tr. In the case of a balanced fault 
the neutral ammeter T will b2 unaffected by this trial, the switch Rs 
being open, and the faulty feeder will be indicated by “ kicking ” of 
one of the ammeters P, N, on the opposite side to that earthed. 

(d) Detection of Faulty Feeder.—If the last test has proved that the 
neutral is unsound, an ammeter F may be cut into each feeder 
separately by means of the switch ns, and the last test repeated 
until the faulty feeder is detected. 

If considerable fault is shown on A, the switch RS may be momen- 
tarily broken while close observation is made of the instruments P 
and nN. Obviously, a heavy balanced leak is in the nature of a short- 
circuit, and being beyond the control of z, makes itself sufficiently 
apparent on P and N. In axtreme cases of this kind it may be neces- 
sary to cut out the faulty pole of one feeder while the fault on the 
other pole is being eliminated; but if the insulation generally is 
kept under close observation, this double fault should ba of very rare 
occurrence. 

(e) Partial Localision by Transference.—It is usually the case that 
@ junction can be made between the distributors branching from the 
various feeders (preferably through fuses, as mentioned above). By 
transferring the distributors from one feeder to another, and momen- 
tarily earthing one of the outer wires, if the neutral is faulty, and 
flashing the switch ks if an outer is “ down,” the fault may be very 
readily localised, to the shortest length the arrangement of the net- 
work will permit. So far consumers have in no way been interfered 
with unless operations may have blown the fuse of a faulty internal 
circuit. 

The earthing of either pole through an adjustable resistance RA 
by mans of the switches Ts and ESis of great service in blowing 
out faults controlled by small-circuit fuses on consumers’ premises. 
It may occur that the neutral 1s “held down” by a fault which may 











5 + L> a 
a pian 
; - _ - = << 
df 
O ' 
Fa uct 


Fira. 2. 


disappear on a very slight earthing of one of the outers. The con- 
sumer will have the fuse replaced, and it may be necessary to repeat 
the process until he thinks it worth while to investigate the cause 
of his trouble. It is probable that in this case a few lamps on the 
faulty circuit will be burnt up; it is the penalty of having a fault. 

Of course if, in addition to the above-mentioned fault, a consider- 
able fault on either outer develops, it will automatically affect this 
process; but should such a fault be absent a defective single-light 
circuit may spoil the insulation records for days. There would be 
little satisfaction in finding, after a tedious search, a fault con- 
trolled by a five-ampere fuse. The writer is assuming that there 
are no neutral fuses in the purely three-wire circuite, or that they 
are sufficiently heavy to be unaffected by such slight earthing as bas 
been mentioned. 

(f) Localision by Disconnection.—If disconnection can be resorted to 
without inconvenience to consumers, it may save the time and 
trouble of carrying test (¢) to its extreme limits, the transfer method 
meaning frequent journeys to the station to study the feeder 
ammeter or time in fixing up instruments atthe feeding points. If 
arrangements can be made for disconnection, tests may be made 
by means of lamps or instruments. If the fault be on either 
outer, the volts between neutral and earth will be raised. Having 
connected up the lamp or voltmeter between neutral and earth at 
the nearest network box, the various lines or services are discon- 
nected until the voltage drops. When the faultis neutral (the earthing 


switch Bs at the station being open), an earth connection may be: 


made through a switch and fuse at the junction box where the test 
is being carried out, the switch being opened after each disconnec- 
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tion until the faulty line is detected by a rise of volts on an instfu- 
ment eee between neutral and earth, when the faulty line is 
cut off. , 

Asan alternative to the last trial, a lamp may be cunnected bet veen 
either live outar and the faulty neutral, the latter and other outer being 
disconnected. T'ie faulty line being at or near earth potential, the 
Jamp will glow until tne fault is made dead. It is well to make 
trials at the station before carrying out these rough street tests, in 
order that the resulis may be correctly interpreted. 

(g) Final. Localision by Induction Method.—The tests described 
above having failed to indicate the exact position of the fault, final 
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localision may be made by means of an interrupter and induction 
coil. 

This generally well-known method consists in putting an alter- 
nating or interrupted current through the faulty cable, the circuit 
being completed through earth. A coil in circuit with which is 
a telephone receiver is taken over the route of the faulty cable, 
starting from the point from which the testing current is supplied. 

In a successful test the receiver beats steadily until the point of 
the fault is reached, when the beat dies away more or less suddenly, 
owing to the test current going to ground. 
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A description of an interrupter designed by the writer, and also 
of a convenient form of coil, will be found in Appendix II. 

Figs. 2 to 6 represent various methods of connecting the inter- 
rupter. The small arrows indicate the interrupted earth current, 
large arrows the supply current, and double-headed arrows the fault 
current. : 

Fig. 2 represents the simplest case where the faulty line can be 
disconnected, and the interrupter inserted in series with the fault, 
the fault being on one of the outers, 

Fig. 3 shows a method of localising a fault in a neutral. The faulty 
neutral and one outer are disconnected, and the interrupter con- 
nected between the “live ” outer and the faulty line. 
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In fig. 4 the neutral is not “ permanently ” earthed, or the fault 
isso bad that the removal of the “permanent” e&rth connection 
hasno appreciable effect on the pressure between neutral and earth. 
No interruption of supply is necessary in this case, the pulsating 
current being superimposed on the supply current. 
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If the coupling is as shown in fig. 5, no interruption of supply is 
necessitated, the pulsating current being superimposed on both the 
supply and the faalt current. 

When iron ducts are in-use or the cables are metal-covered, 
contact between the ducts or armour and a gas or other metal pipe 
sometimes leads to false indications, particularly if the surrounding 
soil be dry. 

The effect is shown in fig. 6. The fault being at B (7.¢., the con- 
tact between conductor and metal cover), the current takes the 
lowest resistance path to earth at the point of contact with the pipe 
returning upon itself. In this case the telephone will cease beating 
at a, the effect of the pulsating current between that point and B 
being neutralised. The ground is opened at a and the pipe contact 
removed when, unless there are other similar contacts, a true 
indication is given. Proximity, but not actual contact, has the 
same effect in a less degree. 

The coil is therefore useful in indicating where the cable ducts 
and other pipes are too close together, but proper precautions should 
be taken to avoid such contiguity when the cables are laid. 

(To be concluded.) 








NOTES ON THE STEAM TURBINE. 
By the Hon. G. L. Parsons, A.M.1.C.E., A.M.I.E.E. 


In the course of a few notes on the Parsons turbine, before the 
Newcastle Local Section, on the 21st ult , the author remarked that 
in the cylinder no lubrication is required, since no parts are 
touching ; the two end packing glands being of similar construction 
to the balancing pistons, also run clear, hence no oil can possibly 
find its way into tee exhaust, Turbines are running in breweries 
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and chemical works, where the exhaust is led straight into the vats 
or liquids which require to be heated, and at Heaton part of the 
turbine exhaust steam is specially condensed to be used as distilled 
water for delicate chemical processes. The cost of oil fora large 
turbine works out at about ‘002d. per kilowatt-hour. 

Among the earlier machines were the 350-kw. alternators put down 
at the Manchester Square station of the Metropolitan Electric 
Supply Co., of London, in place of the reciprocating engines, which 
had been causing immense annoyance through vibration. These 
turbines gave complete satisfaction, and several of them have since 
been converted to continuous current. Since then the size of 
turbines has gradually increased, units of 500 kw. being put down 
in Newcastle, Scarborough, Cambridge, London and other places. 

The next important advance was made in 1900, when two alter- 
nators, each of 1,250 kw. capacity, were constructed for the city of 
Elberfeld, in Germany. The turbines had two cylinders arranged 
in tandem, and ran at 1,500 revolutions per minute. They were 
coupled to four-pole alternators with revolving armatures, giving 
single-phase current at 4,000 volts and 50 periods. The air-pumps 
were driven off the turbine shaft by worm and worm-wheel, the 
circulating pumps being separately driven. The steam consump- 
tion at fullload with slight superheat was 18°8 lbs. per kilowatt-hour, 
or 11°9 lbs. per indicated horse-power hour. The parallel running was 
very good, the turbines steadying the 1,000-xw. Sulzer-Brown- 
Boveri alternators running at 93 revolutions per minute. 

The single-cylinder type of turbine has again been acopted for the 
larger as well as for the smaller sizes, being found cheaper as well as 
more efficient, besides requiring ashorterengine room. Plants up to 
10,000 1.8.P. are now being constructed with a single cylinder. As 
a high vacuum is most important for obtaining the best results in 
steam economy, ample space is allowed at the end of the turbine for 
the exhaust steam, and the condenser is generally placed in a pit 
straight under the turbine so that the drop in vacuum may be as 
small as possible between the machine and the condenser, while the 
length of piping required is greatly reduced. The following table 
shows the effect of variation of vacuum on the consumption of 

steam in the case of a 1,500-Kw. set. For smaller sizes the varia- 
tion is not so marked. 


Difference in steam consumption 


Vacuum (bar = 30 in.) 
In. per lin. of vacuum. Per cent. 


Par ite = re sas eG 
28 $4 ead mes oe , 5 
27 4 
26 ° 34 
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As regards the cost of obtaining these high vacua, a little in- 
vestigation will show that the extra power required to maintain a 
higher vacuum in a given conderser (and the cooling surface need 
not be larger than usual) is very small in comparison with the 
saving of steam in the main turbine with a good vacuum. A high 
vacuum is of no advantage in the case of a reciprocating engine, for 
various reasons. The low-pressure cylinder would require to be 
very large to deal with the comparatively enormous volume of 
steam, resulting in much greater cost, friction and condensation. 
The exhaust passages and ports would also present many difficulties, 
and make the whole plant very bulky and clumsy, and in no way 
more efficient. 

One of the most interesting examples of what can be done with 
steam turbines is the Forth Banks station of the Newcastle and 
District Electric Light Co., Ltd. It was first started in 1889, four 
units of 75 Kw. each being put down; it now contains a total of 
3,000 Kw., installed in a very small space, the only disadvantage of 
the station being the heavy cost of carting away the ashes. The 
demand for direct current has increased so fast that a new station 
has been built in the Close. Two units of 1,000 kw. each have been 
started during the last few months, and a third of 1,500 kw. has just 
been ordered. The 1,500-kw. set will embody further improve- 
ments. The governor will be of the mechanical type, keeping the 
speed constant within 2 per cent. The dynamos, each of 750 xw., 
will be of a new design, specially wound to give fixed commutation 
from no load to 50 per cent., or even 100 per cent. overload. If found 
desirable at a subsequent date, tnis set can be over-compounded for 
traction purposes. 

Among other large continuous current plants made recently are 
two 1,800-xw. tandem sets at 480 volts, for Manchester Corporation, 
running at about 1,000 revolutions per minute. When tested on 
site, the steam consumption was about 19? lbs. per kilowatt-hour at 
full load and 23 at half-load without superheat, with 120 lbs. steam 
pressure. Three sets of 300 Kw. each have just been completed for 
the Corporation of Derby. They run at 3,900 revolutions per minute, 
and are intended to supply current for traction and lighting. The 
dynamos are specially wound to give sparkless commutation for all 
changes of load without movement of the brushes. Curves were 
taken ona Horn tachograph showing the variation of speed when the 
main circuit was made and broken on a load of 350 kw. ; the temporary 
variation did not exceed 44 per cent., and the permanent 24 per cent. 
The dynamo was tested by throwing 350 Kw. off and on when running 
both asa shunt machine and asa compound, no movement being 
found necessary for the brushes, which were of brass wire. The 
following table shows the variation of voltage under different 
conditions, 


KW. Voltage. Speed. 

Compounding in use__... «<0 3,075 
a e we Soe SCR 3,000 
Shunt only ass Seah AMON, oc Ce 3,000 
0 .. 543 3,075 

GQ... 4@. ... Gate 

(Constant excitation)... GG ... 66 «w- £680 
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Many large alternators have been constructed during the last 
few years, including two of 750 kw. capacity erected at Bristol last 
autumn. The latter are of the revolving-armature type, running at 
1,860 r.p m.; they have six poles and generate single-phase current 
at 2,000 volts and 93 periods. A certain number of two-phase 
alternators have been constructed, including four of 50) kw. capacitv 
for the Metropolitan Electric Supply Co., at 1,000 volts and 60 
periods, and two of 1,500 kw. capacity for the Corporation of 
Sheffield at 2,000 volts and 50 periods, all of the revolving-armature 


pe. 

Three-phase sets are more numerous, especially for vultages of 
about 6,000. At present plants varying in size from 750 kw. to 
3,500 Kw. are being constructed, the large sets being for the Car- 
ville station of the Newcastle Electric Supply Co., all of the 
revolving-field type, the number of poles being either two or four. 
The stators are built up in a cast-iron case with ample provision 
for ventilation through the core, the windings being placed in 
tubes of tape and pressspahn, which, on the whole, are the most 
satisfactory. Each tube is tested thoroughly electrically by 
flashing before being put into the stator, but it should be pointed 
out that an excessive pressure test, though it may not appear to 
cause damage, is really injurious just in the same way as a boiler 
is permanently strained by being tested too highly. The rotors 
have former-wound coils with plenty of insulation and special 
supports to resist the centrifugal strains due to the high speed. 
The pole-tips can be removed and a damaged coil replaced by the 
spare one in a few hours. 

A plant of 1,500 kw. capacity is now being constructed for the 
Ultimo power station of the Sydney tramways, N.S.W. The 
periodicity is 25, requiring a two-pole rotor running at 1,500 
revolutions per minute. For colliery work three-phase alternators 
with revolving armatures generating at a pressure of 440 to 550 
volts are becoming very numerous, the largest of this type being 
a 750-xw. set for Ashington Colliery. The output of the steam- 
turbine in England has increased enormously during the last two or 
three years, and includes plants of large size for most of the large 
towns and power companies. On the Continent, Messrs. Brown- 
Boveri have some large plants in hand, including three-phase alter- 
nators of 10,000 u.P. for Messrs. Krupp’s works at Eseen and five of 
8,000 u.P. for the’Paris Metropolitan Railway, while in America the 
turbine has become very popular, and threatens to displace the 
reciprocating engine in all the larger schemes. 








THE DESIGN AND CONSTRUCTION OF 
BUILDINGS CONNECTED WITH THE GENE- 
RATION AND SUPPLY OF ELECTRICITY. 


In a paper read by Mr. C. S. Peacu before the Royal Institute of 
British Architects, at the Lastitution, 9, Conduit Street, the 
author emphasised the need for an architect to study the buildings 
required for modern scientific industries. The buildings connected 
with the generation and supply of electricity are a conspicuous 
example of such structures. In less than twenty years they have 
developed from small commonplace sheds to complex structures 
frequently of great size, occupying prominent sites, and supplying 
power for innumerable purposes. Upwards of 750 of these buiild- 
ings have in about fifteen years been erected in the United 
Kingdom alone, and a much greater number abroad. 

Primarily central stations may be divided into three classes— 
viz :— 

1. The power station—the class now coming into vogue and the 
real central station—at which power is generated and transmitted 
to sub-stations for distribution. z 

2. The- sub-station, which receives the power from the central 
source, and retails or distributes it to consumers in its immediate 
vicinity. 

8. Direct supply stations where the power is both generated and 
distributed. . 

The author treated at considerable length the building require- 
ments, equipment, and arrangements of the various classes of power 
stations, describing more or less fully the principal stations in the 
United Kingdom, on the Continent, and in America. Working 
drawings and views of the buildings were shown by lantern slides, 
and a large number were displayed on the walls of the meeting- 
room. 

A great number of water-power stations have been erected 
abroad, but there are none of first-class importance in Great Britain. 

At Niagara, probably the best-known water-power station, the 
volume of water is estimated to represent 7,000,000 u.P., the greater 
part of which can, and eventually will, be made available. The 
machines dealing with this power will be concentrated in a com- 
paratively small area. This concentration of enormous power 
within a building is a new feature. The structure must be 
calculated with an ample margin of safety, and to allow consider- 
able strength above what would be considered sufficient in ordinary 
practice. 

The steam-power station is a comparatively recent introduction, 
and the author predicted a great demand for these in the future. 
The station of the London Electric Supply Corporation at Deptford 
was, perhaps, the first of this kind, designed by Mr. Ferranti in 
1888. Stations erected ten years later in America have followed 
very closely Mr. Ferranti’s desiga. The Americans have displayed 
great ingenuity in installing very powerful plant on sites of small 
superficial area; stations with plant on more than one floor are 
more common there than elsewhere. A remarkable instance is the 


Edison station at Philadelphia, where the plant is installed in an 
eleven-story building, each department being placed on a different 
floor, one above the other. 

The Manhattan station, New York, is typical of central stations 
generally in one respect. It is built on a bad foundation, the gneiss 
bed rock bottom being deeply eroded by streams which formerly 
traversed if. It is therefore of unequal supporting power, which 
accounts for the apparently unequal strength and thickness of the 
foundations. Large quantities of water are used in connection with 
the work carried on in central stations, therefore they are frequently 
erected on the banks of rivers and canals, where the sub-soil is 
hardly suitable for such buildings and careful adjustment of the 
weight is necessary. Sometimes the subsoil is hard in places and 
yielding in others. In such cases foundations like thos: of Man- 
hattan have been found suitable, but in very soft soils much water- 
logged, it is, as a rule, better to support the load on concrete floats 
proportionate to the weight, allowing somewhat more than half the 
load which would be taken for an ordinary building. A thick float 
of concrete all over the site is a common method of meeting the 
difficulty, both in English and German practice. It isa good plan 
on clay, but should be keyed on the underside on looser soils. 

Referring to the architectural treatment of some of the Con- 
tinental stations, it is often said of buildings treated like Geneva, 
Munich, and the Berlin stations that they are expensive. They are 
generally less costly than many buildings which look plain and are 
so described. The difference is that in the one case full value is 
obtained from the embellishments by good design, in the other case 
the same or greater expense is incurred for material not essential to 
construction frittered over the surface, and therefore ineffective. 

Almost every combination and kind of plant and design of 
central station isto be found in Great Britain. Oae of the largest 
power houses in London will eventually be that of the Central 
Electric Supply Co. at Grove Road, St. John’s Wood, which 
will supply power for general purposes for the west-end districts of 
London served by the Westminster Electric Supply Corporation 
and the St. James’s and Pall Mall Electric Lighting Co. It is 
situated on the bank’ of the Regent’s Canal, the site being 74 acres 
in extent, all of which will eventually be covered with the build- 
ings. Upwards of 150,000 u.p. can be placed on the site if the 
plant is arranged on the one-floor system. One-half of the first 
section has recently been completed, and provides accommodation 
for 14,800 uP. 

The author gave details also of the power stations at Edinburgh, 
Glasgow, Manchester, Sunderland, Brighton, Eastbourne, Liverpool, 
Dablin, Chiswick, the City of London Power station near Black- 
friars Bridge, and others. 

Of the composite type of direct supply stations in small towns, 
sooner or later combination between towns and districts will take 
place, and co-operative power stations will replace this class, and 
those then existing will become partly sub-stations. 

In regard to sub-stations, every precaution should be taken to 
prevent transmission of mechanical vibration or escape of sound 
beyond the building. The buildings must be dry, well ventilated, 
and well lighted in every part. 

The author gave some interesting illustrations of the chimney- 
shafts of central power stations. They may be erected in groups of 
from two up to six or more, and should be of better constraction 
and appearance than is often deemed sufficient. Cast-iron caps are 
frequently objected to as being heavy; properly designed, they are 
lighter than a corresponding mass of brickwork. Within reason- 
able limits a fairly heavy cap is an advantage and not a dis- 
advantage. 

The author concluded by remarking on the intimacy which must 
exist between the engineer and architect during the carrying out of 
this class of work. 

Prof. Kannepy opened the discussion, and expressed his satis- 
faction that architects were seriously taking the matter up, because 
these large stations had to come, and the more attractive the outside 
appearance could be made the better for all concerned. The 
question of vibration was a serious one, although it must be con- 
tessed that in this matter the architect was largely at the mercy of 
the engineer, who must have foundations of a particular shape. 
Experience had shown that the foundation should be made as broad 
as possible to prevent rocking; non-combustible materials should 
also be used in these buildings. 

Mr. Jonn 8xatTER called attention to the fact that there were 
earth vibrations and air vibrations. 

Mr. Ferranti and Mr. Gay also took part in the discussion. 


sees 








DESIGN OF SMALL DYNAMOS. 
By J. W. BURLEIGH. 


THE writer is of opinion that the desiga of small dynamos 
has not received the attention of technical journals, &c., 
which it justly deserves, Formule for various details of 
machines have, from time to time, appeared, but it very 
rarely happens that a certain specific output is chosen, 
and the principal calculations for the sizes of electrical 
details are shown in a concise form. 

For the manufacturer to be enabled to produce machines 
at either 110, 220 or 440 volts, with equal facility, and in 
equal time, it is of the greatest importance that the carcass, 
before winding, should be the same, that is, of course, whea 
it has a certain definite kilowatt output assigned to it. By 
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careful design it is not a very difficult matter to be able to use 
the same core discs for the three voltages, and even the same 
number and size of slots. It usually happens, however, that 
in windings for 110 volts, we can use half the number of 
sections in the commutator that are required for the two 
higher voltages. This system of using the same parts, and 
only varying the windings to suit each voltage, must 
necessarily greatly reduce stock parts ; although at times in a 
line of machines some slight sacrifice is made by adhering to 
this method, it is more than counter-balanced by the many 
advantages obtained. For the manufacture of machines 
on these lines, the writer is convinced that the bipolar 
type of dynamo or motor is preferable up to about 10 Kw. 

To illustrate the course which I adopt in small machines 
I have selected an output of 2°4 Kw. at a mean speed of 
1,200 r.p.m. I purpose giving briefly the principal 
formule used in determining the results which will follow. 

All dimensions, except where otherwise stated, are in inches, 
and Kapp lines are used. 

We first. determine the specific output (w,); this will be 
taken as watts per revolution ; from this figure we can easily 
get good approximate dimensions of the principal sizes in 
the armature— 

Dx L=wW, x © 


D = diameter of armature. 


L = length of armature. 
W,s = watts per revolution. 
c = a constant. 


For machines with a specific output of from 1°5 to 5, ¢ 
may be taken at 110. iT 

D can at once be settled by taking a certain peripheral 
speed ; this usually is from 2,500 to 3,000 ft. per mioute in 
small armatures. 

Pe 12 
= “—, 
revs. wT 


P; = peripheral speed. 


Therefore, D = - 


W, xX C 
It follows from above, L = ——~>3~ 

The next step is to find a suitable flux through armature 
(za). Some years ago I went into the question of deter- 
mining the za, and, from experience with a large number of 
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Deraits OF MaGNETS AND ARMATUBE. 


machines, I found, for the best results and economical pro- 
duction, that this quantity varied as the square root of the 
specific output, x 140— 

a= / Ws x 140. 


It will be apparent that, by using the same number of slots 
for three different voltages, the za will necessarily vary for 
one or other of the voltages. 

Having determined the za, the number of conductors = 


-_—4 -_-+-—— ¥ = 
NC = Feva. X a 
To obtain sparkles collection, I find that 22° 8™»--turns 
cross aip.-turas 


46.36%: 





should not be less than 1°1, and if the reactance volts are 
over 4 this quantity should be at least 1°3. 

The reactance volts are calculated on the lines laid down 
by Mr. Hobart in his recent paper ; I use the formula in the 
following form :— 


I aipens 


10° 

I = inductance in henrys. 
E = embedded length of conductor in inches. 
T, == turns per section. 
S; == maximum number of sections short-circuited. 
F = free length of conductor in inches. 

_ D' wR 

2w 


Frequency of commutation. 
R; = Revolutions per second. 

w = Width of brush. 

Reactance volts = 271 fC’. 

c’ = current in each conductor. 


Hysteresis in armature core 
(Da x 939)*® x *003 x periodicity x v x 107. 
lines per square inch armature. 
volume of core in cubic centimetres. 
Hysteresis in teeth 
(Dé x 930)" x °003 x periodicity x v x 1077 
p¢ = Lines per square inch at bottom of teeth. 


Da 


V = 


As far as I am aware no satisfactory formula has been 
evolved for accurately predetermining the eddy current 
Josses. From the tests of a large number of small machines, 
I find that 80 per cent. of the total hysteresis loss gives a 
good approximation for the watts lost by eddy currents. 

The temperature rise is calculated on the assumption that 
1 watt lost per sq. in. corresponds to arise of 50° F. On 
this basis the temperature rise of the 110-volt machine 


which follows would be 50 x 10% = 54° F., 1°07 being 
the watt loss per sq. in. 
1. = 3 
Volts wea eco 110 220 440 
Amperes ... eee coe a 22 11 5'5 
Speed ... wa “ae 1,200 1,100 1,300 
Watts per revolution .. 202 22 1°86 
Diameter of armature ... 72 in. 72 in 72 in. 
Length of armature 4 in. 4in 4 in. 
Effective length 3°6 in. 3°6 in 36 in. 
Number of slots... 48 48 48 
Sise of slot = x "265 in. x 265 in. x 
5 in. 75 in. 75 in. 

Dia. of armature bottom of sos 6} in. 6} in. 6} in. 
Width tooth at bottom 141 144 "144 
Polar angle oe as “ 125° 125° 125° 
No. of teeth under pole + 10 

per cent, for spread ... : 18°25 18°25 18°25 
Section of armature - 16°65 sq. in. 16 65 sq. in. 16 658g. in. 
Area teeth at bottom ... 95eq in. 9°58q.in. 9'5 sq. in. 
Area of gap actual 35 sq. in. 358q.in. 35 aq. in. 


Effective area 90 per cent. of 
actual area 


ee 315 sq in. 315 eq. in. 31°5 sq. in. 
Area of field magnets ... : 





18 sq.in. 188q.in. 18 eq in. 
Bore of magnets ee - 8 in. 8 in. 8 in. 
Number of conductors ... we 480 1,152 1,728 
Number of commutator sections 48 96 96 
Turns per section 5 6 9 
Size of wire... ae 148.W.G. 17S.W.G. 19 8.W.G. 
Mean length of tura ... eas 32 in. 32 in. 32 in. 
Resistance of armature at120°F. -29w 1°48 4°18 
Volts lost in armature winding 7 17 25 
Volts lost due to brush contact 
and connections (approximate) 2 4 6 
Total internal volts... wea 119 241 471 
Flux full load ... 206 190 210 
Fiux constant ... 145 128 154 
Leakage coefficient .. des 13 13 13 
Average length (assumed) of 
lines in magnets " pt 28 in. 28 in. 28 in. 

Lines per sq. in. armature 12°38 11°4 12 62 

” » teeth... 2L°7 20°0 221 

ps s. GAD 6°55 6 04 6°67 

a » magnets 149 13°75 1515 
Amp.-turns armature ... 120 110 130 

a teeth aaa 350 300 400 

‘ gap... das «- * 3,030 2,840 3,140 

‘ magnets ... 1,430 1,140 1,680 
Back turns (assumed) ... 300 30) 300 
» Total a/s. required ... _ 5,280 . 4,690 5,650 
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Length of coil ... ee oes 5 in. 5 in. 5 in. 
Inside length of turn ... ~ 185in., 185in.- 18° 5in. 
Gauge of wire ... i .. 218 W.G. 248.W.G. 26 8.W.G. 
Depth of winding os oe 1 in. 1°25 in. 13 in. 
Mean length of turn ... oo | kG. 22°5 in. 23°5 in. 
Number of layers EES ves 22 35 50 
Turns per layer... es os 109 139 167 
Total turns on both coils 4796 9,730 16,700 
Yards... a aa sue 2.890 6,090 10,800 
Resistance cold... és s 86'5w 390w 1,040w 
a warm ef ies 99w 456w 1,2L0w 
Shunt current ... lilamp. ‘483amp. ‘366 amp. 
Ampere-turns ... iss sis 5,320 4,700 6,100 
Watts lost in both coils i 123 106 161 
Radiating surface of coil 248 sq. in. 255 80. in. 280 sq. in. 
Temperature rise F. ... ah 50° 42° 58° 
Weight of wire... 27 Ibs. 26°5 lbs. 32 lbs. 
Sparking Factors. 
Gap-turns per pole... 1,540 1,420 1,570 
Cross a/s per pole _ ae 966 1,160 885 
_Gap arp aepere tens ees a 1°59 1°22 17 
Cross ampere-turns 
Total a/s on armature ... 2,800 3,320 2,550 
Total s/s on coils ’ ‘ a 
Totai a/s on armature 1°89 1°41 2°21 
Diameter of commutator “3 4} in, 4} in. 4? in. 
Bar and insulation ses = 311 155 "155 
Width of brush ... sis Ses 4 in. 4 in. 4 in. 
Turns short-circuited ... se 2 4 4 
Frequency of commutation ... 298 274 324 
“ Embedded” length 7°2 in. 7:2 in. 7-2 in. 
“Free” length ... 248 in. 248in. 248 in. 
Inductance in henrys 000097 00028 000628 
Current in each conductor ... 1L°€ 5 75 3 
Reactance volts... ~ ass 2°11 2°78 3°8 
Hysteresis and Eddy Current Loss. 
(pa x 930)!° x ‘008 ... 9,400 8,400 9,800 


Periodicity bi sian = 20 18°4 31°7 
Volume in cubic centimetres 





(below teeth)... kaa 1,700 1,700 1,700 
Watts lost et ae _ 32 27 36 
(pt x 930) }" x -003 .-. 238,000 20,300 24,000 
Volume of teeth cubic centi- 

metres... cai . Se 364 364 364 
Watts loss ge oe Ki 17 14 19 
Total bysteresis loss... in 49 41 55 
Eddy current loss ‘8 hysteresis 

loss... sit nae Sas 40 33 44 

Total core loss 89 74 99 
Ohmic Loss in Armature. 
Total armature current ae 23°2 11°5 59 
Watts lost ssi - ‘ve 156 189 146 
Total watts lost in armature: ... 245 263 245 
Radiating surface . 230 8q. in. 230 sq. in, 230 sq. in, 
Watts per sq. in. sag cee 1:07 114 1:07 








NEW PATENTS APPLIED FOR, 1904. 





ompiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom a)] 
inquiries should be addressed. 


11,8234, 1903. “Improvements relating to electric telegraphy.” A. Mutr- 
HEAD. March 28rd. (Date applied for under Patents Rule 9, May 28rd, 1903.) 
27,044, 1908. ‘‘Improvements in secondary or storage batteries.’’ O.G.M. 
HaRDINGHAM. (The Electric Boat Co.. United States.) March 26th. (Date 
applied for under Patents Rule 9, December 10th, 1903.) (Complete.) 
6,780. ‘*An improved life-guard for electric and other tramcars.” H. G 
Harrison. March 21st, or 
6,811. “Improvements in electrical signalling instruments.” H, W. SuLLIVAN, 
March 21st. 
6,832. “Improvements in and relating to electrolytical extr 
from solutions.” J, F.Wxss. March 2lst, ee ee 
6,833.“ Improvements in electro-mechanical cut-outs.” J. E. SpaAGNOLETTI 
March 2ist. d 
6,284. ‘‘ Improved means for automatically controlling the pas i 
currents.” J. E.SpaGno.ettri. March 21st. ‘ smilie casa 
6,843. ‘‘A new or improved terminal attachment for the conducting wires 
of electrical machines and apparatus.’”’ A, SavsER.. March 2ist, (Complete.) 
: E : ; pe a 
PN g aaed eaed in electrical switching apparatus.” J. R. Dick, 
6,873. “Improvements in and relating to ‘clusters’ for incand i 
lamps.” J.H. Date. March 22nd. (Complete.) pena: 
6,878. “Improvements in electrical ignition a és OCKS 
H. J. Coates. March 22nd. ' ee pasta = 
6,889. ** Electrical distribution.” J.L. Wooppripce. March.22nd. 
6,896. ‘‘Improvements in and relating to electric t i rm 
F. W. Baynes, March 22nd. : eS eon Se 
6,943, ‘Improvements in and relating to safet ‘.” foc 
sent. (Coomplete) g safety fuses.” C. Kocu, March 
6,959. “Improvements in filaments*and in methods of manufacturin 
’ th 
— ’ +H. C. Levis. (The General Electric Co., United States.) March Sond. 
960. ‘‘ Improvements in filaments and in methods of manufacturing th 
a. H.C. Levis. (The General Electric Co., United States.) March 22nd, 
96]. “Improvements in end relating to electric motors.” THE Bri 
. TISH 
a Co., Ltp, (The General Hlectric Co., United States.) 


6,972. “Improvements in electrodes for arc lights.’ F.J. Gzrarp and L, 
Frepier. March 22nd. 

7,017. ‘‘Improvements in reflectors for electric glow lamps.” J.T. ConNELL. 
March 28rd. | 

7,044. “Improvements in and relating to electro-capillary apparatus.” J.T. 
ARMSTRONG and A. OrtinG. March 28rd. 

7,052. ‘* Improvements in supports or carriers for the glass globes of electric 
arc lamps.” W.W.ApaAms. March 28rd. 

7,56. **Improvements in or relating to the production of metals of the alkali 
group by electrolysis.” E. A. AsHcrort. March 23rd. 

7,061. ‘*Improvementsin electro-depositing apparatus.” THE LEEDS CopPpeR 
Works, Lrp., and J. C. Jopninc. March 23rd. 

7,064 ‘ A symmetrical vapour conducting-medium for alternating currents.” 
O. Hotz. (Date applied for under Patents Act, 1901, March 23rd, 1903, being 
date of application in United States.) March 23rd. (Complete.) 

7,065. ‘Transmitting alternating currents through a vapour.” E. 
Weintravs. (Date applied for under Patents Act, 1901, March 28rd, 1903, being 
date of application in United States.) March 23rd. (Complete.) 

7.066. ‘ Alternating current rectifying apparatus.” C. P. Sreinmerz. (Date 
applied for under Patents Act, 1901, March 23rd, 1902, being date of application 
in United States.) March 28rd. (Complete.) 

7,067. ‘*Rectifying alternating currents.” E. WeInTRAvB. (Date applied for 
under Patents Act, 1901, March 23rd, 1903, being date of application in United 
States.) March 23rd. (Complete.) 

7,073. ‘*Primary battery.” W.R. Burrows and T. Lyons. March 24th. 

7,118. ‘Electrical emergency railway brake.” C. MackintosH. March 24th. 

7,129. ‘‘ Improvements in snd relating to telegraphic signal systems.”” C. G. 
Burke, March 24th. (Complete.) 

7,197. “Improvements relating to electric bells.” E. G. Hagrcovurr. 
March 25th. 

7,208. “Improvements in controlling systems for electric motors. G. 
WEsTINGHOUSE and L, M. AspinaLy, (Date applied for under Patents Act, 1901, 
May Ist, 1903, being date of application in United States.) March 25th. 
(Compleie.) 

7,209. ‘Improvements in multi-voltage electric generators.” G.H. Gibson 
(Date applied for under Patents Act, 1901, April 4th, 1903, being date of applica- 
tion in United States.) March 25th. (Complete.) 

7,211. ‘*Improvements in and relating to apparatus for the control of 
electrical switches and like devices.’’ L. Robinson & Co., Lirp., and E. 
GARSIDE. March 25th. 

7,217. “Improvements in magneto-electrit machines.” 
March 25th. 

7,238. ‘‘Improvements in electric insulators.’”’ J. G. Lorrain. (Societa 
Ceramica Richard-Ginori, Italy.) March 25th. (Complete.) 

7,247. ‘*Improvements in and relating to the scaling of electrical con- 
ductors.” L. R. Lex. March 26th. 

7,249. ‘ Improvements inand relating to electrical fuse-boxes, junction boxes, 
and the like.” L.R. Lee. March 26th. 

7,267. “Improvements in electrical switches.” V.Bornanp. March 26th. 

7,298. ‘“‘An improved sparking plug.” THE ALBANY ‘MANUFACTURING Co, 
Lrp., and F, LamptoveH. March 26th. 

7,298. ‘*Imyrovements inarc lamp electrodes.” R.KLemina. (Date applied 
for under Patents Act, 1901, March 26th, 1908, being date of application in 
United States.) March 26th. (Complete.) 

7,299. ‘*Improvements in arc light electrodes and method of making same.”’ 
J.T, H. Dempster. (Date applied for under Patents Act, 1901, March 26th, 
1903, being date of application in United States.) March26th. (Complete.) 

7,804. ‘‘ Method of and apparatus for administering ‘cold light’ electric 
baths.” G,. E.Gairre. March 26th. 


F. R. Sims. 


PUBLISHED SPECIFICATIONS. 








Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


AUTOMATIC SHUNTING PoInTs FoR OVERHEAD TROLLEY WIRES USED ON ELECTRIC 
Ramways. H. Brecknell, E. M. Munro and H. I. Rogers. 3,673. Feb- 
ruary 17th. 

ELECTRICAL SWITCHES, 
ruary 18th. 

Saraty Exectric Fuses. E. Mies. 3,983. February 19th. 

AUTOMATICALLY OPERATED ELECTRIC BLOCK-SIGNALLING OR BRAKE-OPERATING 
Device For Raitways. N. Dobrzanski and J. Husckak. 4,089. Feb- 
ruary 20th. 

REVERSING MECHANISM FoR DyNAMO-ELECTRIC MACHINERY, 
R. N. Lucas. 4,732. February 28th. 

ELEctTRrotytic CeLLs. W. Thomson. 4,783. March 2nd. 

Exectric Ruxostats. E. A. Carolan. 
States.) 5,169. March 5th. 

ConbvuIts or Casincs FoR Exectric Conpuctors. R. H. W. Knight and L. 
Nagel. 5,340, March 6th. 

Controtuinc Exectrric Motors. E. A. Carolan, (Tke General Electric Co. 
United States.) 5,287. March 6th. 

DETERMINING THE PowER Factor oF ALTERNATING CURRENT ELEctrIC Crrcvits. 
E. A. Carolan, (The General Electric Co., United States.) 5,288. 
March 6th. 

Exectric Gas Licnters. A.J. Boult. (Electric Contact Co., United States.) 
5,480. March 9th. 

Execrric Arc Lames. J.J. Rathboneand E. R. Smith. 5,572, March 10th. 

ELECTRODES FOR STORAGE Batrerres. H.F. Joel. 5,845, March 13th. 

Exectric Arc Lamps. T. Hamilton-Adams. 5,878. March 13th. 

Exectriciry Meter. R. Ziegenberg. 6,102, March 16th. 

ELEecTRIc ALTERNATING CURRENT GENERATOR ESPECIALLY FOR PURPOSES 0 
IGNITION IN ExpLosion Morors. A. Herz. 6,316. March 18th. 

OPERATION AND REGULATION oF ExLectric Motors. Vickers, Sons & Maxim, 

td., and A. D. Williamson. 6,513. March 20th. 

ELEcTRICAL Insutators. H. Lea. 6,528, March 20th. 

Etectric SwitcHes. I. H. Parsons, of the firm of Gent & Co. 6,540. 
March 20th. 

Houper For Etectric Licut SuHaves. H. Simmonds. 7,286. March 28th. 

DynaMo-ELECTRIC Macuines. W.E,. Evans, (Allgemeine Elektricitats Gesell- 
schaft, Germany.) 17,384. March 30th. 

Exectricitry Mergers Provipep witH MEANS FoR REGISTERING THE MAXIMUM 
Consumption. W. E. Evans. (Allgemeine Elektricitats Gesellschaft, 
Germany.) 7,385.. March 80th. 

Exectrric Arc Lamp. A, Bureau. 7,842. April 4th. 

Exectric Coupiines. J, N. Dauncey. 7,955. April 6th. 

Space oR WIRELESS TELEGRAPHY. W. P. Thompson. “(J. S. Stone, United 
States.) 8,507. April 14th. 

ein W. P..Thompson. (J..8. Stone, United States.) - 2,508. 

Wiretass TeteGraruy. W. P. Thompson. (J. 8, Stone, United States.) 8,509. 
April 14th. 


8. H. Heywood and H. W. Heywood. 8,825. Feb- 


H. Leitner and 
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